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156 pages, $3.00. 
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every technically interested person an un- 
derstanding of the effects of this enormous 
release of energy when used as a weapon in 
war. 
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MAN’S USE OF ENERGY 


Sir Harold Hartley 


In his Presidential Address to the British Association, Sir Harold 
Hartley traced the history of man's development and use of 
energy. The latter portions of this lecture, dealing with present- 
day problems of conserving existing resources and tapping new 
sources, solar and nuclear, are presented here. Sir Harold was 
Chairman of the World Power Conference which met in London 
last summer, and was the British government delegate to the 
United Nations Conference on Conservation and Utilization of 
Natural Resources held at Lake Success in 1949. 


HAT measure have we of the 

significance of energy to man 

today? In the nineteen-thirties 
the correlation between the average 
real income and the consumption of 
energy per head in different countries 
was so close, with a few exceptions, 
that it showed how essential supplies 
of energy are if a reasonable standard 
of life is to be maintained. Energy is 
the multiplier of human effort. But 
its effects are not found in comfort 
and productivity alone. The fapid in- 
terchange of persons and ideas has 
brought the world together into a much 
more closely integrated unit. It has 
quickened the senses and the nerve 
fibers of nations and given them a 
new awareness of events, a new world 
consciousness which, in due time, must 
show their inescapable community of 
interests. 

With all these new uses of energy 
and its growing population, the world’s 
demands are rising daily. How can 
they be met? 


WORLD CONSUMPTION AND 
WORLD RESOURCES OF ENERGY 


The world’s consumption of every 
kind of energy today, food for men and 
beasts, heat, light, and power, needs a 
gross yearly intake equivalent to four 
thousand million tons of coal. On a 
thermal basis this demand is met by 
food from agriculture, 21 per cent; by 
coal and lignite, 41 per cent; by wood, 
6 per cent; by oil, 24.5 per cent; by nat- 
ural gas, 6.5 per cent; and by hydro- 
electricity, 1 per cent; so that about 30 
per cent comes from the current rev- 
enue of plant and animal growth and 
water power and the remainder from 
the capital resources of coal and oil. 
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Leaving aside the work equivalent of 
human and animal labor, and taking in- 
to account the efficiency with which the 
other energy sources are applied by 
man, their useful contributions today 
are, roughly: solid fuel, 56 per cent; 
liquid and gaseous fuel, 37 per cent; 
and water power, 7 per cent. 

What of the future? How long can 
the world’s resources meet these grow- 
ing demands? The world’s reserves of 
coal are ample for centuries. Reserves 
of oil and natural gas are smaller, and 
harder to define; but fresh fields are be- 
ing found, and there is no reason to 
fear a shortage for some decades. Be- 
fore then, synthetic oil from coal and 
the huge reserves of oil in shale will 
provide substitutes. Turning now from 
fossil fuels to current revenue, ii the 
world’s reserves of water power were 
all to be developed, their output would 
equal the total inanimate energy man 
is using today. But these reserves are 
scattered, and many lie in distant re- 
gions far from the crowded areas of 
the world—in the Belgian Congo, 
French Equatorial Africa, the Came- 
roons, and South America; and, like 
coal and oil, there is a most unequal 
distribution of resources between na- 
tions. The countries north of latitude 
20° contain 94 per cent of the world’s 
coal reserves and 83 per cent of the oil 
reserves, while those to the south con- 
tain two-thirds of the world’s water- 
power potential, so that the pattern of 
development of countries, which must 
be related to their energy resources, 
will inevitably be very different. 


But our energy problems of the fu- 
ture are not limited to heat and power 


The Bulletin thanks the British Association and 
the editor of Nature for permission to reproduce 
Sir Harold Hartley's address, 








alone. Reserves of fertilizers for the 
growth of food, and of metals for the 
machine age in which we live are of 
equal moment. Fortunately for agricul- 
ture the deposits of phosphates and pot- 
ash will meet our needs for centuries, 
and nitrogen can be fixed from the air. 
But again, the reserves of phosphates 
and potash are most unequally divided, 
marking the dependence of one country 
on another. 

Reserves of metals may present the 
world before long with a much more 
difficult problem. There will be no lack 
of iron, aluminum, or magnesium, al- 
theugh with lower grades of ore the 
cost may rise. Estimated reserves of 
copper, zinc, lead, and tin are adequate 
only for some decades, and, if all the 
world used them at the same rate as 
the United States, there might be short- 
ages within ten years. Geologists are 
not optimistic of finding large new ore 
fields, and so we shall be faced with an 
iron/light alloy metal economy, reserv- 
ing certain non-ferrous metals for the 
uses for which they are essential. Here 
again, the accidental distribution of ore 
deposits reveals the interdependence of 
countries in an acute form. 

The global sufficiency of energy re- 
serves is but a poor consolation for the 
countries that have few. The recent 
State Department Survey shows that 
half the world’s visible reserves lie in 
the United States or the USSR, and 
another third in nine other countries. 
Of the remainder, none can claim as 
much as 1 per cent, so that their long- 
term development may call for new 
techniques. These inequalities are re- 
flected in consumption today. At one 
end of the scale the United States uses 
yearly the equivalent of 9 tons of coal 
per head, while at the other, India and 
China are using less than one-fifth of 
a ton per head. The figure for Great 
Britain is a little more than 4 tons, of 
which one-thii! provides domestic needs 
of heat, warmth, and food, leaving near- 
ly 3 tons for transport and industry. 

What part is energy to play in the 
problems the world is facing now—the 
destruction and disruption of war, the 
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economic unbalance of the older coun- 
tries, and the claims of the less-devel- 
oped countries with their ill-nourished 
millions for a better share in the world’s 
dividends? Energy is essential to in- 
creased production both in the factory 
and:on the farm. The needs of the more 
backward countries are transport, fer- 
tilizers, irrigation, heat, and power: 
transport to diversify their social and 
economic pattern; fertilizers to sustain 
and increase fertility; irrigation to 
bring the water on which all life de- 
pends; and heat and power to develop 
their indigenous resources. 


THE NEED FOR GREATER 
EFFICIENCY 


All this means fresh demands. The 
nineteenth century was wasteful of its 
easily won materials, but now, thanks 
to the continuous improvements in tech- 
nique, the world’s demands for heat and 
power are being met largely by im- 
proved efficiency. In Britain until 1938 
the total fuel consumption was almost 
unchanged for a quarter of a century. 
During that time the population in- 
creased by 10 per cent. The use of heat 
and power in industry was extended to 
secure increased production from. hu- 
man effort. New industries arose, and 
the standard of domestic comfort in- 
creased. The striking fact emerges that 
the additional energy required with the 
progress in those years came from the 
same amount of fuel by increased effi- 
ciency of use. But, as the wartime econ- 
omies proved, there were still great im- 
provements to be made, and that is still 
true today. 

What are the prospects of meeting 
future demands by improved efficiency 
of existing practice, by the transport 
of energy, or by new methods and new 
sources? To simplify the problem I will 
discriminate between the four energy 
industries—coal, electricity, gas, and 
oil—and the uses of the products they 
provide. It is in the energy industries 
that the major advances have been 
made. The most modern types of plant 
in each have reached a point where only 
fractional progress is likely to be made, 
and where the limits may be the discov- 
ery of new alloys or the higher cost 
which the gain in efficiency would not 
justify. There are still 'arge savings to 
be made by raising the standard of all 
plant to that of the best practice. The 
generation of electricity has a special 
problem of its own—the loss in the cool- 
ing water of the condensers of about 
60 per cent of the heat employed. Where 
steam is needed for any purpose in ad- 
dition to power, this loss can be avoided 


by using steam from the low-pressure 
side of the turbine instead of condens- 
ing it. In industries using steam, the 
generation of electricity before the 
steam is used for heating purposes 
would secure large fuel economies. The 
other plan of using low-grade heat for 
district heating involves heavy capital 
costs if it is introduced in built-up 
areas, unless hot-water heating systems 
are already installed; but it would be 
more attractive in new development 
schemes with a sufficient density of 
population. With the continuous in- 
crease in the demand for electric power 
and the heavy capital cost of generat- 
ing equipment, the problem of the com- 
binea use of heat and power is of major 
importance. 

Turning now from the energy indus- 
tries to the use of heat and power in 
industry, in transport, and in the home, 
it is there that inefficiencies of one kind 
or another combine to make the over- 
all efficiency of use in Britain probably 
less than 15 per cent. Here is the urgent 
need for large economies to save the 
coal that will be needed for increased 
production. The future of British in- 
dustrial efficiency will be closely linked 
with the efficient use of coal, the main 
raw material on which British prosper- 
ity depends. 


TODAY'S DEVELOPMENTS 


Before looking to the future, let me 
touch on a few developments that lie 
immediately ahead. The gas turbine, a 
new prime-mover, has proved itself for 
aircraft use both as turbo-prcpeller and 
turbo-jet. Several land and marine 
types are now being developed to use 
gaseous, liquid, or solid fuels. It has 
the advantage of compactness; it can 
be used where no cooling water is avail- 
able; and it is specially suitable for 
burning by-product or waste gases. 
Underground gasification of coal is be- 
ing tried in several countries, and, if 
successful, the gas turbine may possibly 
be the best means of utilizing the gas 
obtained. In Britain much depends on 
the success of the gas turbine using 
coal by one means or another. 

Kelvin’s heat pump, the refrigerator 
in reverse, with its high efficiency of 
power in supplying domestic heat is 
now on trial. Its economy is greatest 
in latitudes where its use for air-con- 
ditioning in summer balances its use 
for heating in the winter. In industry, 
too, the principle of the heat pump is 
being applied with great economy to 
recover the heat lost in evaporation. 

In Italy the internal heat of the earth 
has been used successfully in a geo- 


thermal power station on an ever-in- 
creasing scale for more than thirty 
years. Difficulties and dangers in draw- 
ing steam from great depths and using 
it have all been overcome. Italian en- 
gineers and men of science have set a 
great example that could be followed 
wherever thermal springs or volcanic 
steam are found. 

Few advances have been made in 
using wind power, one of the earliest 
forms of energy used by man; but now, 
with the progress in aerodynamics, new 
experiments are being tried which may 
produce power economically to be fed 
into a grid system and thus save coal. 
At favorable sites in Britain it is ex- 
pected that wind-driven generators 
weighing about 300 lb. per kw will pro- 
duce 4,000 kwh per kw per annum. 


FUTURE POSSIBILITIES 


What new means of tapping Nature’s 
stores of energy are likely to emerge 
and bring it where it is needed? The 
unequal distribution of energy sources 
will make its transport of increasing 
importance in the future, and here the 
possibility of transmitting electric pow- 
er over long distances by high-voltage 
direct current has passed the experi- 
mental stage and is waiting for devel- 
opment. By this means it should be pos- 
sible to transmit large blocks of energy 
economically for perhaps a thousand 
miles by underground or submarine ca- 
ble and thus link consuming centers 
with new and distant sources of hydro- 
electric power. There is, too, the inter- 
esting possibility of linking the British 
and European grids and thus securing 
a better balance between capacity and 
requirements by taking advantage of 
the seasonal variations in capacity and 
the diversity of demand. Such a scheme 
would, of course, be complementary to 
the distribution of power by alternating 
current, and it offers an vpportunity fo 
the British to share in European coop- 
eration without raising the delicate 
problems of supra-national authority. A 
link of 250,000 kw capacity should be 
of mutual service to both sides by pro- 
viding the equivalent of a large modern 
generating station as stand-by plant. 

The tides in favored spots are obvi- 
ous sources of energy, and, if more 
courage had been shown in pre-war 
years in carrying out schemes like the 
Severn Barrage, they might today be 
economical and saving fuel. 

Then, it is tantalizing to think of the 
immense amount of energy reaching the 
earth by solar radiation, and the small 
use we make of it. The energy reaching 
the earth’s surface is some 50,000 times 
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as great as our consumption. Forty per 
cent of it is used in evaporating water 
and 1 per cent in lifting it into the at- 
mosphere, whence we derive our water 
power. Most of the rest is absorbed and 
lost by radiation in the night. One per 
cent of the radiation falling on vege- 
tation is used in photosynthesis, whence 
we derive our food and fuel. Many ex- 
perimer.ts have been tried to make more 
use of solar radiation—its concentra- 
tion by mirrors to give high tempera- 
tures, its storage in hot water or melted 
salts, anc the generation of electricity 
by the photo-electric cell or thermo- 
couple. None has so far produced an 
economic solution, but sunshine is so 
often available at places remote from 
other energy sources that we surely 
have a duty to posterity to pursue long- 
term researches in this field while we 
are living on reserves. 

One large-scale experiment in using 
solar radiation is being made by the 
French government on the west coast 
of Africa. A turbine will be driven by 
steam obtained by evaporating under 
vacuum the warm surface water of the 
sea at 28° C, the condenser being cooled 
by water at 8° C drawn from a depth 
of 400 meters. Another interesting pos- 
sibility, in Egypt, is to drive turbo- 
generators in the Qattara Depression 
by water drawn from the Mediterra- 
nean forty-five miles away, relying on 
solar radiation to evaporate the water 
from the tail-race as it accumulates in 
the Depression. 

Last year Sir John Russell spoke of 
the possibility of raising the efficiency 
of plant photosynthesis to produce more 
food in a given area. Experiments have 
shown that this is possible with certain 
algae, but the land-grown plant sup- 
plies the structure of its own factory 
and draws its own raw materials from 
the air and ground. The use of algae 
would be an industrial process, and the 
land-grown plant may prove to be the 
more economical in operating costs. 
However, the work on algae is in its 
infancy, and it would be premature to 
speculate about its economy. 

Mayer ended his short prophetic pa- 
per in 1842 by saying that the ineffi- 
ciency of the steam engine justified the 
attempt to produce “motion” by other 
means than the sacrifice of carbon and 
oxygen, for example, by electricity ob- 
tained by chemical means. An economi- 
cal fuel cell in which the free energy 
of the oxidation of carbon is converted 
into electricity has so far evaded dis- 
covery, but it remains one of the long- 
distance goals of research. 
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NUCLEAR ENERGY 


The story of nuclear energy shows 
what can be done if science is used lav- 
ishly with all the resources of the mod- 
ern world to penetrate Nature’s secrets. 
Now, having wrested Nature’s secret 
from her, comes the task of using her 
great storehouse for the good of man. 
I need not dwell on the advantages of 
that concentrated source of energy, 
with a potential several million times 
that of coal, if it could be tamed. Ener- 
gy could be taken to remote places of 
the earth when it is needed. Deserts 
lacking only water might be made a 
paradise. But today the unsolved prob- 
lems of these peaceful uses loom so 
large. Once more we see how hard it is 
to be creative compared with the ease 
with which man can destroy. 

It is clear from the discussion at the 
Fourth World Power Conference, held 
in London this year, that the difficulties 
to be overcome before the use of nu- 
clear energy becomes economical are 
most formidable, and their solution will 
require intense effort over a long pe- 
riod. New engineering materials must 
be found with properties never before 
investigated or required. They must be 
stable over long periods under intense 
neutron bombardment and must not 
cause loss of neutrons by absorption. 
The removal and disposal of the radio- 
active products from the reactors will 
be a costly and puzzling task. With the 
world’s need of energy, it would be a 
tragedy if the fear of competition from 
nuclear piles were to delay in any way 
the immediate development of the more 
conventional understood 
sources of energy. It may well be that 
the first use of fissile elements will be 
to transport energy to places far re- 
other Meanwhile, 
the nuclear plants are yielding good 
dividends in the 


and better 


mote from sources. 


radioactive isotopes 


they produce. These provide a most 


powerful new technique of research, 
which has given us both a new under- 
standing of many of Nature’s processes 


and new methods of production control. 


AUTO-MECHANISMS 


The by-products and radiations of 
these nuclear plants are so dangerous 
to life that their operation is only made 
possible by This 


brings me to the latest chapter in man’s 


automatic controls. 
use of energy, the new science of auto- 
mechanisms, which can replace the hu- 
man senses and control machines. These 
modern robots may seem to bring us 





nearer to the fear of Erewhon of the 
mastery of the machine; but, just as 
the machine was the saver of manual 
labor, they substitutes for the 
drudgery of the human brain. Today 
the energy of the electron is harnessed 
by photo-cells, by radar pulse, and other 
means through valves and amplifiers 
to watch and act. Usually these devices 
are more accurate than the human 
and their action in micro-sec- 
onds eliminates the slow reaction time 


are 


senses, 


of man. They leave an automatic rec- 
ord, too, of what they have done. But 
in claiming the superiority of these 
man-made mechanisms for their specif- 
ic purpose over man himself, I must 
make one exception. No auto-mechanism 
has, I think, approached the delicate 
perception of the sensory organ with 
which chemists are so well endowed— 
“Their infinitely wise. Their 
minds being memories of smells.” 

In any task that they are set to do, 
these controls must be fed with infor- 
mation to tell them when to act and the 
result. For example, in drawing wire 
through a die at constant tension, the 
auto-mechanism must detect a change 
of tension and at once adjust the speed 
of reeling-up until it knows the stand- 
ard tension reached again, 
just as the senses tell the muscles how 
far their task been performed. 
There are even electronic mechanisms 
to simulate the performance of their 
own kind and say how well, or ill, they 
do the work for which they are de- 
signed. 


noses 


has been 


has 


Sometimes the task is not so simple, 
and calculations are involved, and these 
the electronic computer can do much 
faster than the human brain; and there 
are calculating machines with electronic 
memories which can be set to make most 
complex calculations which would be 
impossible by human means owing to 
the time involved. These electronic com- 
puters can perform set tasks without 
ability to think. Errors may occur if a 
vacuum tube burns out or a switch fails 
to act, and now a new device enables 
them to detect such errors, locate them, 
and correct their own mistakes. 

This latest venture in the use of en- 
ergy must have most far-reaching ef- 
fects. These automatic controls and pre- 
cision techniques, consuming almost 
negligible quantities of current, will 
save manpower and add greatly to the 
economy of production, thus reducing 
the quantity.of energy required. In the 
future, one of the indexes of economic 
progress should be, not the energy used 
per worker, but the output of goods and 
services per horse power employed. 




















THE DEVELOPMENT AND FUTURE OF NUCLEAR ENERGY 


Sir John Cockcroft 


The following article is the Romanes Lecture given at Oxford on 
June 2 by Sir John Cockcroft. Together with Dr. Walton, Cock- 
croft was the first to achieve artificial transmutation of atoms by 
particles accelerated in an electrical field. He is now Director of 
Britain's Atomic Energy Research Establishment at Harwell. The 
lecture contains one of the most authoritative and revealing dis- 
cussions of the possibility of technical utilization of atomic power. 
The American reader will also be interested in Cockcroft's descrip- 
tion of the history of the development of atomic energy in Britain 
during the early years of the war. This development, which con- 
tributed so much to the initiation and ultimate success of the 
atomic bomb project in America, is not familiar to most Ameri- 
cans, even to scientists, and is often overlooked in the discussion 
of whether American progress in atomic energy should be shared 


with Britain. 


To: first evidence for the devel- 
opment of energy from a nuclear 
source came in the Renaissance of 
Physics which developed in the first 
years of this century after the discov- 
ery of radioactivity and the identifica- 
tion of the electron. 

Until this time the Greek concept of 
Atomism still held its sway—the con- 
cept that the universe consisted of noth- 
ing but unchanging atoms and the space 
between them. The chemist still felt 
confident that with the methods at his 
disposal atoms were unchangeable and 
definitely indestructible. Occasionally 
some one thought he had transformed 
one kind of atom into another, but it 
had always been found possible to prove 
him wrong.! 


THE DISCOVERY OF 
RADIOACTIVITY 


This view was shattered by the ex- 
periments of Rutherford and Soddy 
carried out at McGill University in 
1901-3, culminating in the famous 
Philosophical Magazine paper on “Ra- 
dioactive Change,” which showed that 
atoms of uranium, thorium, and radi- 
um were undergoing transmutation. 
About the same time—in March 1903— 
Pierre Curie and Laborde had shown 
that radium is continually generating 
energy. A radium source was found 
to maintain itself at a temperature of 
a few degrees above its surroundings, 
and a calculation showed that 1 gram 


of radium developed heat at the rate 
of 100 calories per hour. Curie and 
Laborde pointed out that the continuous 
release of such a quantity of heat could 
not be explained by an ordinary chemi- 
cal transformation. If one sought for 
the origin of the production of heat in 
an internal transformation, this trans- 
formation must be of a most profound 
nature and must be due to a modifica- 
tion of the atom of radium itself. “If 
this hypothesis were correct,” they 
pointed out, “the energy liberated in 
the transformation of atoms would be 
extraordinarily great.” 

This general idea was repugnant to 
the old-fashioned physicists of that 
time, and there was a prevailing idea 
that radium had a peculiar property of 
acting as a thermodynamic engine using 
heat from the air. 

Rutherford, however, was firmly con- 
vinced that the heating was a necessary 
consequence of the emission of the high- 
speed alpha and beta particles which 
he had found to be ejected from radio- 
active atoms in the course of their 
transmutation. 

He carried out experiments with 
Barnes which showed that the heat 
emission from radium together with its 
emanation was approximately propor- 
tional to the radioactivity of the mate- 
rials as measured by the emission of 
alpha rays. In his paper with Soddy on 
“Radioactive Change” they pointed out 

The editors are grateful to the Clarendon Press, 
Oxford, for permission to reprint this lecture. 

1 Rutherford, ‘Forty Years of Physics’, in Back- 


ground to Modern Science. New York: Macmillan 
Company, 1938. 
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that the energy of radioactive change 
must be at least twenty thousand times 
and might be a million times as great 
as any molecular change. The position 
was summarized in Rutherford’s classi- 
cal treatise on radioactivity published 
in 1904, “There was reason,’ he said, 
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“to believe that an enormous store of 
latent energy was resident in the atoms 
of radioactive elements—energy which 
was derived from the internal energy 
of atoms. There seemed to be every rea- 
son to believe that the Atomic Energy 
of all the elements was of a similar 
high order of magnitude. Its existence 
at once explained the failure of chem- 
istry to transform the atoms and also 
accounted for the independence of the 
rate of change of the radioactive proc- 
esses of all external agencies.” 

Rutherford concluded with the pro- 
phetic sentence: “If it were ever pos- 
sible to control at will the rate of dis- 
integration of the radio elements, an 
enormous amount of energy could be 
obtained from a small quantity of mat- 
ter.” 

This prediction by Rutherford was 
an example of his remarkable intuition, 
for at that time the structure of the 
atom and the nature of the forces which 
held it together were not understood. 
This understanding came five years 
later from the study in Rutherford’s 
laboratory by Geiger and Marsden of 
the deflections in the paths of high- 
speed helium projectiles when they were 
fired through thin gold foils. Ruther- 
ford was puzzled by the enormous 
forces required to produce the observed 
deviations. In the course of one of those 
laboratory discussions, for which he is 
always remembered by his pupils, he 
suggested to Marsden that he should 
see whether these projectiles would 
bounce back from solid surfaces. To 
their surprise’they did. Rutherford said 
later that it was as surprising to him 
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as if a 15-inch shell had bounced back 
from a sheet of tissue-paper. He puz- 
zled over the results for many months. 
At the end came the picture of the nu- 
clear Atom—the minute central nucleus 
carrying the electrical charge which 
produced the enormous electric forces 
required to deflect the helium projec- 
tiles in Marsden’s experiments. Using 
his school copy of Loney’s Dynamics, 
he worked out the dynamics and sta- 
tistics of the collisions. Here, in the 
great magnitude of the forces, was the 
first real clue to the nature of “Atomic 
Energy.” 


ACHIEVEMENT OF CONTROLLED 
DISINTEGRATION OF ELEMENTS 


The next step came in 1919 from the 
achievement by Rutherford of the con- 
trolled disintegration of elements by 
artificial means. During the 1914-18 
war he took over some experiments by 
Marsden on the projection of hydrogen 
atoms by high-speed alpha particles. 
He varied the experiment to prcject 
nitrogen nuclei and found that hydro- 
gen nuclei came out of them. “We must 
conclude,” he said, “that the nitrogen 
atom is disintegrated under the intense 
forces developed in a close collision and 
that the hydrogen atom which is liber- 
ated formed a constituent part of the 
nitrogen nucleus.” In this experiment, 
energy disappeared in the transmuta- 
tion of the nitrogen atom, but in later 
experiments with Chadwick substantial 
gains of energy were found, when the 
atoms of boron, fluorine, and aluminum 
were similarly transmuted. 

At the time of Rutherford’s Bakerian 
Lecture in 1920 he did not appear to be 
nearer to an understanding of the 
source of these energy changes than he 
was in his Montreal days. There was 
speculation as to the amount of energy 
required to disintegrate the atom, and 
it was thought to be possible to produce 
disintegrations with less powerful 
agents than the alpha particle. These 
experiments were tried, but were not 
successful. 


DEVELOPMENT OF THE MASS 
SPECTROGRAPH 


The development of understanding 
came from the work of Dr. F. W. As- 
ton, who returned from the 1914-18 
war to build an instrument, which he 
named “the mass spectrograph,” to in- 
vestigate the weights of the atoms of 
the light elements. By 1920 he had 
shown that many of the elements were 
complex, consisting of several isotopes. 
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The weights of the atoms of all the 
elements measured, with the exception 
of hydrogen, were whole numbers with- 
in the accuracy of measurement. The 
weight of a hydrogen atom proved to 
be nearly 1 per cent greater than unity. 
The significance of this observation to 
the release of atomic energy was not 
immediately drawn, but within the next 
year it was realized by many writers 
that if four hydrogen atoms were to 
join together to form helium, the 1 per 
cent of surplus mass would disappear, 
and from Einstein’s law of the equiva- 
lence of mass and energy a substantial 
amount of energy would be liberated. 
Thus, at the Royal Society discussion 
on isotopes in 1921, Professor Linde- 
mann referred to the difference between 
the mass of carbon 12 and that of the 
three helium nuclei which might join 
together to form it. He referred to the 
store of intra-atomic.energy which “it 
is hoped will one day become available.” 
Thus did Oxford foresee in 1921 what 
the rest of the world thought twenty 
years later. 

Aston’s second mass spectrograph, an 
instrument of higher precision, meas- 
ured the masses of the light elements 
with an accuracy of one part in ten 
thousand. Armed with these results, it 
became possible to compare the energy 
changes in atomic transmutation with 
the changes of mass, and it was seen 
that Einstein’s law was 
obeyed. 

In spite of these successes the release 
of energy on any appreciable scale by 
nuclear transmutations seemed far 
away, for the number of such transmu- 
tations produced by the alpha particles 
from radium were numbered in hun- 
dreds or thousands a second only, and 
the total energy released was insignifi- 
cant. There was, however, a general 
desire to increase the number of trans- 
mutations which could be produced, and 
Rutherford, on many occasions, ex- 
pressed his desire for copious streams 
of atomic particles to be produced by 
the application of very high voltages. 
He wanted to obtain artificially pro- 
duced particles to rival his alpha par- 
ticles in energy, but to have them in far 
greater numbers. This seemed to be a 
somewhat difficult task in the rather 
restricted space of the Old Cavendish 
Laboratory, but we received notable 
encouragement by the application by 
Gamow of wave mechanics to the the- 
ory of nuclear collisions and transmu- 
tations. 

It appeared that the mountainous 
barriers of electrostatic potential 
guarding the nucleus did not have to 
be sealed by our artificially produced 
hydrogen projectiles—they could, it ap- 
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peared, wriggle through the mountain 
by reason of their wave-like properties. 
In practice this meant that hydrogen 
nuclei, speeded up by quite modest po- 
tentials, should be able to transmute 
nuclei of the lighter atoms. The predic- 
tions of the theoretical physicist and 
three years of hard labor by Dr. Wal- 
ton and myself were rewarded when 
we saw scintillations produced by flying 
alpha particles on a zine sulphide 
screen, showing that lithium nuclei were 
split up into alpha particles by our 
low-energy hydrogen projectiles. We 
were able to show that the energy in 
the flying fragments of the lithium nu- 
cleus was two hundred times greater 
than the energy of our primary projec- 
tiles and that this release of energy 
could be accounted for rather exactly 
by the loss of mass of the system. 

The large increase in the number of 
transmutations now possible, together 
with the considerable multiplication of 
kinetic energy, raised once more the 
specter of a large-scale release of en- 
ergy. 

Since, however, only about one in a 
million of our projectiles hit the nu- 
clear target, the over-all efficiency of 
the system was negligibly small. This 
did not prevent the press from exciting 
the world with the prospects of nuclear 
power, and I well remember Rutherford 
telling them in 1932 that the idea of 
obtaining power from the nucleus was 
“moonshine.” In his national broadcast 
of 1933 he explained the reasons why 
such experiments excited so much in- 
terest in the scientific world. “It was 
not,” he said, “that the experimenter 
was searching for a new source of pow- 
er, or the production of rare or costly 
elements. The real reason lay deeper 
and was bound up with the urge and 
fascination of a search into one of the 
deepest secrets of nature.” I can testify 
to the truth of this general attitude 
amongst scientists at that time. 


DISCOVERY OF THE NEUTRON 


During that same year of 1932—that 
annus mirabilis for the Cavendish Lab- 
oratory—Chadwick found that un- 
charged particles, neutrons, were emit- 
ted in nuclear transmutations, and these 
neutrons were shown to be most potent 
in producing further transmutations of 
matter, since they could enter easily 
into the heaviest nuclei, being unaffect- 
ed by their powerful electrical defenses. 
Even then, however, the prospect of 
releasing nuclear power seemed just as 
remote, since our methods of producing 
neutrons were very inefficient. 

For six years the key to the release 
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of nuclear energy lay before physicists. 
In Cambridge, Walton and I bombarded 
uranium with protons with the expected 
negative results. Rutherford and Oli- 
phant bombarded uranium with heavy 
hydrogen and may have produced neu- 
trons from heavy hydrogen films on 
their target, and these neutrons should 
have produced fissions. Professor Fer- 
mi, working in Rome, must have come 
even closer to the discovery in 1934, 
when he deliberately exposed uranium 
to neutrons and found a very complex 
series of transmutations which he then 
attributed to the production by neutron 
capture of elements heavier than ura- 
nium. At that time the concept of fis- 
sion as a possible mode of transmuta- 
tion seemed to occur to no one—we 
thought always in terms of transmuta- 
tions of the, by now, classical type in 
which alpha particles or hydrogen nu- 
clei or radiations were emitted, but 
never in terms of a splitting into two 
massive fragments. As Rutherford said 
on one occasion, “it is a characteristic 
of science that discoveries are rarely 
made except when people’s minds are 
ready for them.” 





The general attitude at the end of 
1937 was summarized in Rutherford’s 
Henry Sidgwick Memorial Lecture to 
Newnham College, during which he de- 
clared that the outlook for gaining use- 
ful energy from atoms by artificial 
processes of transformation did not look 
promising. Aston, in his 1937 lecture 
on “Forty Years of Atomic Theory,” 
took a rather more optimistic attitude. 
He predicted that nuclear chemists, 
armed with accurate knowledge of the 
masses of atoms, would in future be 
able to synthesize elements just as or- 
dinary chemists synthesize compounds 
and that it might be taken as certain 
that in some reactions sub-atomic en- 
ergy would be liberated. He thought 
that there was no doubt that sub-atomic 
energy was available all around us and 
that one day man would release and 
control its almost infinite power. “We 
cannot,” he said, “prevent him from 
doing so and can only hope that he will 
not use it exclusively in blowing up his 
next-door neighbor.” 


THE PRINCIPLE OF FISSION 


Aston could hardly have foreseen 
how near he was to seeing this hope 
fail. Strangely enough it was another 
chemist who first stumbled on fission. 
Hahn and Strassman, at the same time 
as Madame Joliot-Curie, were trying 
to elucidate by chemical experiments 
the numerous transmutations found by 


Fermi in uranium bombarded by neu- 
trons. Madame Joliot-Curie had found 
elements behaving like lanthanum in 
the products; Hahn and Strassman 
found elements behaving like barium, 
lanthanum, and cerium; elements which 
no classical transmutation could have 
given. The evidence was at last too 
strong to be disregarded. Hahn and 
Strassman declared that as chemists 
they ought to declare that these ele- 
ments really were produced. As “nu- 
clear chemists,” somewhat closely relat- 
ed to the physicist, they could not yet 
make up their minds to reach a conclu- 
sion which contradicted all previous 
experiences of nuclear physics. 
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This at last opened the eyes of the 
physicists, and within a few days a 
physical proof of fission had been ob- 
tained by Frisch and Meitner. From 
then on events moved fairly rapidly, 
for it became clear to many that if a 
fission process produced by a single 
neutron led to the emission of more neu- 
trons, then, in principle, a chain reac- 
tion would be possible, and with it the 
dream of nuclear power might be re- 
alized. 





POSSIBILITY OF THE CHAIN 
REACTION INVESTIGATED 


In this country several tons of ura- 
nium oxide were collected together by 
Professor G. P. Thomson at Imperial 
College, and theoretical physicists went 
to work to calculate the conditions for 
the achievement of the chain reaction. 
In this they were handicapped by lack 
of experimental data. In Paris, Profes- 
sor Joliot with his collaborators, Dr. 
Halban and Dr. Kowarski, showed by 
experiments with a spherical mass of 
uranium oxide and water that one pri- 
mary neutron produced a total of at 
least eight further neutrons—they con- 
cluded that secondary, tertiary, and 
possibly higher order neutrons were 
produced and that a convergent chain 
reaction took place. This result was 
published on September 19, 1939, when 
we were already at war. For a time 
most of our nuclear physicists turned 
to the more immediate problems of the 
radar defense of our country, and nu- 
clear physics was neglected by all save 
a few who stayed behind in universities 


to continue essential teaching work. I 
was amongst those who went to work 
on radar, but retained some interest 
in the nuclear work. 


DEVELOPMENT OF THE 
ATOMIC BOMB 


In April 1940 a memorandum was 
sent to Sir Henry Tizard, then Scien- 
tific Adviser to the Air Ministry, by 
Professor Peierls and Dr. Frisch who 
were working in Birmingham Univer- 
sity. They pointed out that under suit- 
able circumstances a chain reaction in 
uranium might be explosive and that 
the effect might be equivalent to a very 
large quantity of ordinary explosive. 

A similar conclusion was reached by 
Professor James Chadwick, and Profes- 
sor Geoffrey Taylor worked out in some 
detail the disastrous effects such an ex- 
plosive might produce. On receiving 
these reports, the Ministry of Aircraft 
Production appointed a subcommittee of 
the Committee for the Scientific Survey 
of Air Warfare under the chairmanship 
of Professor George Thomson, and I 
remember meeting first with four other 
members in April 1940 a French officer 
who came to warn us that the Germans 
were working on this problem and were 
trying to obtain from Norway the 
world’s largest stock of heavy water to 
investigate the possibilities of the chain 
reaction in uranium and heavy water. 

This news brought a realization of 
the disasters which might befall us if 
the Germans were to produce an atomic 
bomb. We appreciated the great dan- 
gers from radioactivity which might be 
produced in such a bomb, and took some 
first steps in preparing instruments for 
civil defense work. 

There has been a great deal of dis- 
cussion as to whether scientists should 
have undertaken the work on the de- 
velopment of the atomic bomb. Looking 
back to’the dark months of 1940 when 
this work was started, I do not think 
we had any doubts on the matter. The 
Germans had overrun Holland, Belgi- 
um, France, Denmark, and Norway, 
and freedom was fast disappearing 
from the world. Armed first with the 
atom bomb, Hitler could have conquered 
the world. We had serious doubts as 
to whether the project would succeed, 
but no doubts about the need to go on 
with the work. 

After the fall of France in June 1940 
the university physicists were rein- 
forced by Dr. Halban and Dr. Kowar- 
ski, who were sent to us by Professor 
Joliot, bringing with them the 180 lit- 
ers of heavy water which the French 
had succeeded in bearing away from 
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Norway before the invasion. They were 
instructed by Professor Joliot to try to 
continue in Britain the French project 
for the realization of a chain reactior. 
in uranium and heavy water. 


THE BOMB AND THE BOILER 
PROJECTS IN BRITAIN 


We now had two quite distinct pro- 
jects to work on—we called them “the 
bomb” and “the boiler.”’ The first was 
the explosive chain reaction in the 
lighter isotope of uranium—uranium 
235. The second was the non-explosive 
chain reaction which it was hoped to 
produce in a mixture of heavy water 
and uranium. Nuclear physics measure- 
ments for the bomb project were made 
at Liverpool and Cambridge whilst Pro- 
fessor Simon and Professor Peierls 
worked out the gaseous diffusion method 
of separating uranium 235. 

For a long time the “boiler” was not 
thought to have any military impor- 
tance—I remember one member of the 
committee suggesting that perhaps the 
heat developed in the boiler might be 
used to produce a powerful search- 
light. By the end of 1940, however, the 
boiler project had also begun to have 
potential military value. 

This came from the radiochemical 
work of Dr. Bretscher and Dr. Feather 
in Cambridge on the production by 
neutron transmutation of the two ele- 
ments beyond uranium—elements which 
were already becoming known in Cam- 
bridge as neptunium and plutonium, 
after the two planets beyond Uranus. 
This work separated neptunium and 
determined its properties. It became 
certain then that plutonium was pro- 
duced as a decay product. It was real- 
ized also that plutonium might be a 
nuclear explosive and at a meeting of 
the committee—now named the MAUD 
Committee—in January 1941 it was 
shown that adequate quantities of this 
explosive could probably be produced 
by thirty heavy-water piles. It was de- 
cided to urge the United States to pro- 
duce plutonium on the large Berkeley 
cyclotron and to confirm its potential 
explosive properties. We found later 
that this work had been proceeding al- 
most on. parallel lines in the United 
States for some time—showing once 
more how scientific discoveries develop 
in many centers when the time is ripe 
for them. 

A little later the workers on the boiler 
project found from their experiments 
with the 180 liters of heavy water and 
uranium that the chain reaction in this 
system was indeed likely to be diver- 
gent, and that a heavy-water pile could 
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probably be built using between three 
and six tons of heavy water, a quantity 
which was far larger than existing 
world stocks. This was reported to the 
United States, and production of the 
necessary quantity of heavy water in 
Canada or the United States was urged. 

By the middle of 1941, therefore, the 
general feasibility of the bomb and 
boiler projects had been established, 
although, since no confirmation of the 
properties of plutonium had been ob- 
tained from the United States cyclotron 
experiments, the boiler project was con- 
sidered to be of secondary importance. 
So far the work had been carried on by 
a very small number of scientists— 
probably not more than twenty in all— 
and it was now time to decide whether 
the projects were to be taken more se- 
riously. A report was therefore pre- 
pared for the government, and, on re- 
ceiving this, Mr. Churchill issued his 
famous directive that “although per- 
sonally I am quite content with existing 
explosives, I feel we must not stand in 
the path of improvement.” The Chiefs 
of Staff thereupon directed that the 
work should proceed with the maximum 
priority. 


BRITISH-AMERICAN WARTIME 
COLLABORATION ON 
BOMB PROJECT 


For the next two or three years my 
own personal recollections of the pro- 
ject ceased, since the MAUD Committee 
was disbanded and a new organization 
known as “Tube Alloys” was estab- 
lished to carry through the project. The 
whole course of development in Britain 
was, however, modified by our develop- 
ing relations with the United States. 
Senior United States scientists visited 
Britain and returned to stimulate their 
project to greater energy. At the same 
time negotiations were carried on be- 
tween governments and it was decided, 
in June 1942, that since our resources 
were already fully extended on the war 
effort no large-scale plants for the pro- 
duction of atomic bombs should be built 
in Britain. There was, however, to be 
complete cooperation and sharing of 
results. Looking back on the situation 
at that time, this decision was certainly 
a correct one. Not only were we short 
of industrial effort, we were even more 





short of high-quality scientific man- 
power. Most of our nuclear physicists 
were engaged on the important devel- 
opment of micro-wave radar and I think 
there is no doubt that this contributed 
more to the successful outcome of the 
war than the atomic bomb. 

The assumption of the main respon- 
sibility by the United States War De- 
partment led, however, in late 1942, to 
an almost complete cessation of coop- 
eration, under a policy stated in a mem- 
orandum by Dr. Vannevar Bush ‘to 
Harry Hopkins, by which information 
on the subject would be furnished only 
to those who needed it in the further- 
ance of the war effort.2 It was recog- 
nized at once that the logical applica- 
tion of this policy would seriously affect 
the policy of full cooperation with the 
United States which had until this time 
underlain the atomi¢ energy project. 


This caused great concern to Mr. 
Churchill, and the subject was dis- 
cussed at the Casablanca conference in 
January 1943. Mr. Harry Hopkins has 
referred to the discussion in his White 
House Papers and, in particular, refers 
to a cable in which Mr. Churchill said 
that if the full pooling of information 
on progress in nuclear fission were not 
resumed, then Britain would be com- 
pelled to go ahead separately in this 
work, and that would be “a somber 
decision.” 


Negotiations went on for six months 
in a manner which is by now all too 
familiar, and, in the end, by a decision 
of the Quebec conference in August 
1943, cooperation was resumed in two 
ways. First, and most important, two 
small but high-power groups of scien- 
tists went to work in the United States. 
Second, the joint Canadian-British 
project which had been formed in 1943, 
under Dr. Halban’s directorship, to 
build a heavy-water pile was rein- 
forced. I joined the Canadian project 
and saw Canada playing her traditional 
and important role of acting as a link 
between the United States and Britain. 
This fruitful cooperation produced what 
has been described as the finest research 
pile in the world and made it possible 
to develop work in this country after 
the end of the war. 


I do not think I need to describe the 
development of either the bomb or pile 
project, since so much has been written 
on both subjects. The nuclear chain re- 
action was first achieved in December 
1942, in Professor Fermi’s graphite pile 
built in the football stands of the Uni- 
versity of Chicago. 

2 Harry Hopkins, White House Papers. Pub- 
lished in U.S. under title Roosevelt and Hopkins 


{R. E. Sherwood, Ed.}. New York: Harper and 
Brothers, 1948. 




















Subsequent piles developed as much 
heat as the largest of our power sta- 
tions, and in so doing achieved the 
transmutation of the elements on a 
grand scale to produce the nuclear ex- 
plosive, plutonium. The explosive chain 
reaction was realized later and ended, 
though it did not win, the war against 
Japan. 


THE DUALITY FOR GOOD OR EVIL 
IN ATOMIC ENERGY 


After this, nuclear energy held for 
a time the central role in the hopes for 
a new world in which weapons of mass 
destruction would be abolished. It was 
thought that the very ferocity of the 
new weapon would lead to a willingness 
for international cooperation to pre- 
vent its future use. This was coupled 
with a plan to develop nuclear power 
for industrial purposes by a major ef- 
fort of international cooperation. This 
plan was based on a too optimistic es- 
timate of the time-scale for nuclear 
power development. Unfortunately also, 
as we now know, these hopes were 
based on a too optimistic estimate of 
the world’s political climate, and, after 
two and a half years of discussions, an 
impasse was reached. After the war 
our government decided that nuclear 
development was potentially so impor- 
tant, whether for peace or war, that 
this country could not stand aside from 
its development. The decision was there- 
fore taken to found the Atomic Energy 
Research Establishment to act as a 
center of research in this field, and we 
decided to build our establishment at 
Harwell, on the outer perimeter of Ox- 
ford, my own preference for the outer 
perimeter of Cambridge being overruled 
by my colleagues, who did not, however, 
have to leave their Elysian fields. Since 
that time a production organization has 
also been established to produce nuclear 
fuel. 


Those of us who decided to continue 
to work in this field after the war had 
to recognize the inescapable duality of 
nuclear energy—the same duality for 
good or evil in new inventions that has 
faced man since the first days of homo 
sapiens, a duality which is particularly 
marked in atomic energy, since some 
nuclear fuels can be used for nuclear 
explosives. It is important, therefore, 
to develop a sense of perspective and 
balance about this duality. This point 
of view has been particularly empha- 
sized by Mr. Lilienthal in his book, This 
I Do Believe. He refers there to the 
myth of the atomic bomb—the myth 
that atomic energy is useful only as a 


bomb. I would like to quote some of his 
words: 

“If the myth that atomic energy is 
simply a military weapon becomes a 
fixed thing in our minds, if we accept 
the error that it can never be anything 
else, we will never make it anything 
but a weapon.... 

“The myth will cause us to fall into 
an even deeper pit of error. We will 
grow forgetful of the true sources of 
a democracy’s vitality and the true 
sources of our nation’s strength. We 
will be misled into believing that Amer- 
ica is strong because of military force 
alone, when, in truth, the foundation of 
our strength and amazing vitality is 
not in material things but rather in the 
spirit of this nation, in the faith we 
cherish.” 

Our task, then, was to explore the 
future of atomic energy, to develop the 
knowledge required to produce the basic 
nuclear fuels and in particular to de- 
velop whatever in this field was bene- 
ficial to our country. 


POSTWAR BRITISH DEVELOPMENT 
OF ATOMIC ENERGY 


Some immediate benefits were to be 
had from the fruits of the first three 
or four years of work. These came from 
the use of the atomic pile as a large- 
scale producer of radioactive forms of 
most of the elements. Already at Har- 
well we produce each month in our sec- 
ond pile more than 500 samples of ra- 
dioactive forms of carbon, sodium, 
phosphorous, sulphur, iodine, cobalt, 
and many other elements. These go out 
to hospitals, universities, research in- 
stitutes, and industry; they are flown 
by air to the farthest parts of the Brit- 
ish Commonwealth and to all the coun- 
tries of Western Europe. These radio- 
active forms of the elements are used 
for diagnosis of disease; in some rather 
special cases of malignant disease they 
are used for treatment. Their property 
of being traceable wherever they go 
by their radioactivity is leading to a 
most exciting unveiling of the very 
marvellous processes occurring in liv- 
ing organisms of all kinds. They are 
finding uses in modest but, in the ag- 
gregate, important ways in many 
branches of industry. We can, I think, 
fairly claim that science, medicine, and 
industry have been provided with new 
tools which will widen our knowledge 
and bring greater power over nature. 
Here at least is some important benefit 
of atomic energy. 

Other benefits come to us from the 
use of the atomic pile as a new tool of 
research—a tool as important, perhaps, 


as the cyclotron. The pile provides the 
nuclear physicist with beams of neu- 
trons which enable him to carry out 
new types of experiments on atomic 
nuclei. For example, work with the 
beams of neutrons from the Chalk 
River pile has shown that the neutron 
is itself an unstable particle. The solid 
state physicist uses neutrons as a sup- 
plement to X-rays to explore the struc- 
ture of crystals. The chemist uses the 
radiations of the pile to disarrange and 
rearrange molecules and to study the 
influence of radiation on chemical re- 
actions. 


PROSPECTS FOR NUCLEAR POWER 


A more difficult task and one which 
may bring benefit for the future rather 
than the present is the development of 
nuclear power. We might at the outset 
ask whether this objective is worth a 
great deal of present effort in view of 
the fact that our known coal reserves 
will last at least two hundred years or 
so. It is certainiy true that we use our 
coal wastefully and that we should de- 
vote more effort to its efficient use. We 
should also direct some of our scientific 
resources to the utilization of the en- 
ergy which the sun pours down on us 
so abundantly, though we really require 
some good new ideas for this develop- 
ment. But when all this is said, there 
still seems to be a case for devoting 
effort to the development of nuclear 
energy for power—for two hundred 
years is not a long time in the life of a 
nation. There may well be an increasing 
reluctance to spend a lifetime working 
below ground, and we should always re- 
member that coal is a most important 
and irreplaceable source material for 
the chemical engineering industry. 

What, then, are the prospects for 
nuclear energy? Superficially they ap- 
pear good, for the complete destruction 
of one ton of uranium by fission releases 
as much energy as the burning of three 
million tons of coal. Furthermore, atom- 
ic piles have already operated for five 
years, developing continuously as much 
heat as our largest power-stations de- 
velop. These piles were built, however, 
solely to produce plutonium, and the 
heat is developed. at too low a tempera- 
ture for use in power development. 
Radical changes are necessary in atomic 
pile designs to make them suitable for 
power production. 

The nuclear engineer has had four 
years te consider the problem since the 
war. During this time he has been able 
to formulate the technological problems 
to be solved and has started to work on 
their solution. He has, however, be- 
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come increasingly aware of their diffi- 
culties. 

The problems become easier if he is 
asked to develop nuclear power units for 
specialized purposes, where the cost of 
the power is not particularly important 
and where the total amount of uranium 
required is comparatively small. It 
would seem probable that such special- 
ized power units will be built within the 
next five years and that we shall obtain 
our first experience of nuclear power 
from their operation. 

The longer-term objective is to build 
nuclear power stations which will pro- 
duce power at a cost not very different 
from a coal-fired station. For this to 
be worth while we must have adequate 
uranium-ore reserves in sight to fuel 
our nuclear power stations for many 
centuries. Uranium is not a scarce ele- 
ment—it is twenty times more abun- 
dant than silver and one-twelfth as 
abundant as lead, and there are many 
million tons in the earth’s crust in a 
dispersed form. It is present in gold 
ores, shales, granite, and many other 
minerals in varied proportions up to 
about 1 per cent, whilst there are lim- 
ited deposits of much more concentrated 
uranium. 
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The first major objective is to find 
economical methods of extracting the 
low-grade uranium from its ores. The 
second is to.develop nuclear power units 
which will burn a much higher propor- 
tion of the uranium than was customary 
in the wartime piles. For this we have 
to develop a new type of atomic pile 
known as the “breeder pile,” because it 
breeds secondary fuel as fast or faster 
than it burns the primary fuel, uranium 
235. This secondary fuel can be bred 
from the more abundant uranium 238 
or from thorium. Breeder piles are be- 
ing studied at Harwell, and we hope to 
build one in due course. One is being 
built in the United States, and another 
type is being studied. These piles pre- 
sent difficult technical problems and 
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may take a considerable time to develop 
into reliable power units. Their opera- 
tion involves also difficult chemical en- 
gineering operations in the separation 
of the secondary fuel from the primary 
fuel. 

There may be other and less ambi- 
tious routes to nuclear power. It may 
be possible to use piles which are not 
very different in principle from those 
which have been built for the production 
of plutonium. 

Piles of this type would be fuelled by 
natural uranium. They would have to 
be designed for high-temperature opera- 
tion, and arrangements would have to 
be made to transfer their heat to a 
boiler or turbine. This system would 
make a partial use of the breeding 
principle, but would be very unlikely to 
make as efficient use of uranium as the 
true breeder. If we could achieve a 1 
per cent utilization of the uranium, the 
system would have a chance of economic 
success. If, for example, we used for 
such a power system ore containing 1 
per cent of uranium, a simple calcula- 
tion shows that we should have to dig 
one ton of ore instead of three hundred 
tons of coal required for conventional 
power stations. The difference in mining 
costs would therefore be available to 
pay for the additional chemical engi- 
neering costs of uranium extraction and 
metal-making, and for the additional 
costs of the nuclear boiler. We do not 
yet know whether this would be suffi- 
cient; neither do we know whether we 
can burn as much as 1 per cent of the 
uranium in such piles. The feasibility 
of the system is, however, being investi- 
gated. 

One major difficulty bedevils the work 
of the nuclear engineer—the radioactiv- 
ity which is produced along with the 
development of heat. 

There is, of course, a great deal of 
radioactivity already present in the 
world. There are many million tons of 
low-grade uranium and many tons of 
radium in the outer layers of the earth’s 
crust. Uranium is present in all river 
waters, and its daughter-product ra- 
dium is present with much the same 
activity. There is also a good deal of 
radioactive potassium in the world and 
some in our blood; we are also continu- 
ally subjected to bombardment by the 
cosmic rays; whilst the operations of 
mass radiography, dentistry, and shoe- 
fitting add very appreciably to nature’s 
irradiation. A little radioactivity, there- 
fore, does no harm; indeed, the radio- 
active Spa waters have long been rec- 
ommended by the medical profession! 
However, radioactivity taken in excess 
is undoubtedly harmful, and the nuclear 
engineer has to take account of health 





hazards in designing his nuclear boilers 
and chemical plants, and this slows 
down development and increases costs. 
More important still, a world run on 
nuclear power would increase substan- 
tially the amount of radioactive ma- 
terials in the world, and their safe 
disposal or storage may prove to be 
costly and difficult. 





I think it is generally agreed that the 
development of nuclear energy from 
uranium is more difficult than had been 
supposed in the first flush of postwar 
enthusiasm. We shall not be able to 
predict its future with any certainty 
until we have built experimental power- 
producers and obtained experience by 
their operation for some years. We shall 
require at least the next decade for this 
phase. 


POSSIBILITY OF ENERGY FROM 
THE LIGHT ELEMENTS 


I have not discussed the possibility of 
the release of energy from the light 
elements. So long ago as 1920, Edding- 
ton* pointed out that the sun’s radiation 
could be maintained at its present level 
for a thousand million years by the 
transformation of 10 per cent of its 
hydrogen into helium. The experimental 
investigations on the transmutations of 
the light elements by protons carried 
out between 1932 and 1939 led to the 
suggestion by Bethe, Gamow, and others 
that this conversion of hydrogen to 
helium would occur in the central region 
of the sun where the temperature is 
about twenty million degrees. The con- 
version was believed to take place 
through a cycle of four nuclear reac- 
tions starting with the conversion of 
carbon 12 to carbon 13, the cycle bein; 
completed by the conversion of nitroge 
15 to carbon 12 again, with the produc- 
tion of helium. Other, and more direct, 
cycles are now known to be possible, 
and these probably occur in some stars. 
For example, if deuterium is formed by 
reactions between hydrogen nuclei, then 
reactions between deuterium nuclei will 
produce tritium and tritium will react 
with deuterium to produce helium. 
These reactions will start at substan- 
tially lower temperatures than are re- 


8 British Association Report, 1920, p. 45. 
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quired for the carbon cycle. It may well 
be that means will one day be found of 
producing suitable temperatures in the 
laboratory and so releasing energy 
peacefully from the light elements. The 
difficulties, however, appear to be for- 
midable. 

For the present, the attention of the 
world has been focused on the destruc- 
tive possibilities of reactions between 
the light elements. In particular, sug- 
gestions have been made that these 
reactions would enable all life on this 
planet to be destroyed by a single 
event.! I believe that these statements 
are greatly exaggerated. If this project 
were unfortunately found to be possible, 
we should probably have to fear most 
an extension of the areas of damage by 
fire and blast which became only too 
familiar after the Japanese explosions. 


THE IMPORTANCE OF ACHIEVING 
INTERNATIONAL CONTROL 
OF ATOMIC ENERGY 


This, however, is quite serious enough 
and emphasizes once again the impor- 
tance to the world of achieving on a 
secure basis the international control of 
atomic energy. This, in turn, depends 
almost entirely on improvements in the 
political climate of the world. There is 
little we can do as scientists to help in 
this matter, save to provide our govern- 
ment with the necessary technical ad- 
vice and to help to maintain an in- 
formed public opinion in our country. 
Only by full knowledge and understand- 
ing can we avoid “fear of the atom” 
leading to the unbalanced judgments 
which might endanger both our free- 
dom and our safety. 

Looking back over the last half- 
century, one is impressed by the inevi- 
tability of this development of our 
knowledge and of our increasing com- 
mand over the forces of nature. This 
success of the physical sciences, which 
is only one side of the story, presents a 
multiple challenge. To the natural sci- 
entist, it presents a challenge to under- 
stand the nature of the new forces— 
the forces of nuclear energy—and at 
present we stand on the threshold of 
exciting new advances in physics; it 
presents the engineer with a challenge 
to turn these forces to benefi¢ial uses; 
most of all it presents our political 
leaders with a challenge to develop that 
political cooperation which is needed to 
meet this and other needs of our chang- 
ing world. We can, I think, see these 
developments taking shape today. 


4See James Arnold, ‘‘The Hydrogen-Cobalt 
Bomb,” Bulletin, VI (October 1950), 290-92. 


The Atomic Age and 


HE atomic age has finally exploded 
Vee of the controlling assumptions 
of Western civilization—belief in the 
inevitability of progress. This is the 
conclusion reached by Mr. Michael Am- 
rine, in an article “What the Atom 
Age Has Done to Us” (New York 
Times Magazine, August 6). 

While pointing out that this belief 
has never been accepted by the major- 
ity of human beings (it is not en- 
dorsed by Asiatic religions, by Juda- 
ism, nor by the Catholic Church), Mr. 
Amrine stresses the great part it has 
played in Western democratic thought 
since the 17th century. “It was a main 
ingredient of the Industrial Revolu- 
tion, in the establishment of the Brit- 
ish Empire—and even in the revolution 
of Lenin.” 

According to Mr. Amrine: “This be- 
lief—as expressed, for instance, in the 
‘happy ending’—is intense in America; 
in Britain men for centuries have felt 
that law and order would always 
‘muddle through somehow’; it has been 
a thread of cohesion in European cul- 
ture before and after Rousseau’s 
phrase, ‘the infinite perfectibility of 
the human race.’ The era of happy 
faith in Man’s reason may be discerned 
as having begun with Copernicus and 
ended with Einstein. 

“A multitude of poets and philos- 
ophers have been saying gloomy things 
about progress with increasing insist- 
ence during the last fifty years, from 
Oswald Spengler through T. S. Eliot. 
Before the bomb, Eliot, poet of ‘The 
Wasteland,’ wrote: 


The endless cycle of idea and action 

Endless invention, endless experiment, 

Brings knowledge of motion, but not 
of stillness; 

Knowledge of speech, but not of si- 

lence. . 

All our knowledge brings us nearer 
to our ignorance, 
All our ignorance brings us nearer to 

GE sx 
Where is the wisdom we have lost 

in knowledge? 

Where is the knowledge we have lost 
in information? 

“Thirty years ago, Millikan, dis- 
cussing the happy things to come out 
of the laboratory, put the question 
something like this: ‘Who can doubt 
that the London cab driver of today 
is a far happier man than the ignorant 
London cabby of 100 years ago?’ If 


the Belief in Progress 


Millikan were to ask that question in 
a community forum today, many minis- 
ters, social workers, and psychiatrists 
—and very likely a cab driver or two 
—would get up and say, ‘I wonder.’ 

“There is a growing suspicion tha 
our grandfathers may not have live 
so long as we do but lived better. 
They did not have automatic toasters, 
but they had better bread; they did 
not have television, but the shadow 
pictures that grandfather made with 
his hands by the light of the fireplace 
may have been more satisfying to his 
family. This is not facetious. 

“Some years before the bomb Dr. 
Einstein asked a group of students: 
‘Why does this magnificent applied sci- 
ence, which saves work and makes 
life easier, bring us so little happiness?’ 
It was a time when most Americans 
still thought applied science was the 
main source of happiness. 

“With his usual lucidity in these 
matters, Dr. Einstein answered his own 
question: ‘Because we have not yet 
learned how to make sensible use of 
it. It is not enough that you should 
understand about applied science in 
order that your work may increase 
man’s blessings. Concern for the man 
himself and his fate must always form 
the chief interest of all technical en- 
deavors. Never forget this is the midst 
of your diagrams and equations.’ 

“The basic belief of Western Man 
that his material progress was in- 
evitable—and _irreversible—was _per- 
haps expressed in the phrase still 
thrown at those who want to slow down 
our material civilization to keep pace 
with our social ability. ‘Ah, but you 
can’t turn back the clock,’ they say. 
As a matter of fact, nothing is easier 
than to turn back a clock, as the 
nearest 10-year-old child can show you. 
Our machines do what we tell them 
to do, and our whole civilization is 
no more secure than ourselves. 

“The Nazis built better roads than 
the Romans, and German science once 
led the world. But they turned the 
clock of civilization back a thousand 
years. 

“What we were slow to learn from 
Hitler we must be swift to learn from 
Hiroshima; it is a small world—or a 
large one-—only as men are great and 
petty. Man is more than intelligence 
and civilization is more than knowl- 
edge.” 
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CONTROL OF RADIATION HAZARDS IN 


THE U. S. ATOMIC ENERGY PROGRAM 


Eighth Semiannual Report 
of the USAEC: Part | 


Summarized by George V. LeRoy, M.D. 


T: ACHIEVEMENTS of the 
atomic energy program in the 
United States are remarkable. 
Depending on one’s point of view, the 
development of the atomic bomb is 
commendable or deplorable. The peace- 
ful application of atomic energy in 
medicine and research is one of the 
real beneficial results of World War II. 
In the public mind, these spectacular 
activities have overshadowed the un- 
usual safety record of the program. The 
early workers with X-rays and radio- 
active material suffered countless in- 
juries, and many died before adequate 
safety precautions were developed dur- 
ing the 1920’s and 1930’s. Since 1942, 
there have been only fifteen casualties 
in the atomic energy project, and only 
two of these died. During this time, 
thousands of workers have participated 
in the production of radioactive mate- 
rial equivalent to millions of pounds 
of radium. The major portion of the 
Eighth Semiannual Report of the 
U.S. Atomic Energy Commission is an 
account of the means by which this 
remarkable record was achieved. 
Nuclear radiations are inseparable 
from the atomic energy program; ac- 
tually, they are manifestations of atom- 
ic energy. At the outset of the pro- 
gram, some experts thought that it 
would be impossible adequately to pro- 
tect personnel from the powerful ra- 
diations of the reactors. The develop- 
ment of satisfactory shielding and re- 
motely controlled devices to operate 
the reactors and chemical processors 
has been a major problem of industrial 
design and construction which has been 
solved. The waste products, stack 
gasses and coolants of atomic energy 
plants, presented other problems which 
also were solved, so that the environ- 
ments of these plants have not been 
harmed. Since 1946, 11,000 shipments 
of radioisotopes have been delivered 
to off-project users by the Isotopes 
Division at Oak Ridge. So far as is 
known, no one has been injured in the 
operation of this “Atomic Apothecary.” 
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Testifying before the Senate’s Spe- 
cial Committee on Atomic Energy after 
the war, Dr. Vannevar Bush termed 
the atomic energy program “by long 
odds the most dangerous manufactur- 
ing process in which men have ever 
engaged.” In spite of this, hazard pay 
is not necessary in the plants and lab- 
oratories, and’ life insurance is avail- 
able to workers at rates comparable to 
those in other industries. 

The Report presents in scant detail 
the history of the development of the 
“radiation safety” organization which 
made these results possible. The first 
phase began in 1921-22 when radiol- 
ogists and radium therapists published 
radiation protection measures. In the 
United States, the National Committee 
on Radiation Protection was formed in 
1928. This group continually revises 
the accepted limits of exposure for 
gamma and X-ray radiation and for 
quantities of radium deposited in the 
body. When the first nuclear reactor 
was built at the University of Chicago 
in 1942, radiologists and radiation phys- 
icists established a Health Physics divi- 
sion to assess the radiation hazards 
and to plan the methods for its con- 
trol. By the time the first reactor 
was operating, there were ten health 
physicists on the staff of the Metallur- 
gical Laboratory. These men estab- 
lished maximum exposures, developed 
new instruments, studied the construc- 
tion and processing problems and made 
the essential measurements. When the 
first Oak Ridge pile was built, Health 
Physics was a well established dis- 
cipline with a training doctrine and a 
successful operational plan. At the 
present time there are 828 health phys- 
ics employees, 333 of whom are profes- 
sionally trained. The entire health 
physics program is now the respon- 
sibility of the Biophysics Branch of 
the Division of Biology and Meticine. 

The success of the radiation safety 

A summary of Part II of the AEC Eighth Semi- 


annual Report appeared in the October issue of 
the Bulletin. 








program of the Atomic Energy Com- 
mission can not be measured ade- 
quately by the total number of known 
casualties. Radiation injury may be 
chronic and insidious, and serious late 
effects can occur, as was the case 
with the early radium and X-ray work- 
ers. The Atomic Energy Commission 
is reasonably certain that chronic ra- 
diation injury will not be found in 
their employees. The goal of the radia- 
tion safety program is to insure that 
no worker shall receive more than 15 r 
per year, or 0.3 r per week. According 
to the Report, the average exposure 
of all workers at Hanford and Oak 
Ridge in 1949 was 0.2 r and 0.19 r, 
respectively. The average of the ten 
highest exposures reported was 4.2 r 
per year. This is a remarkable record, 
and one which could not be duplicated 
by any commercial radium concern, or 
by many industrial or medical radio- 
logical departments. The Manhattan 
Engineer District and the Atomic En- 
ergy Commission have every right to 
be proud of this achievement. 

It is unfortunate that it is custom- 
ary to prepare governmental reports 
in an impersonal style. In the Report 
the success of the radiation safety 
program appears to be related closely 
to the ingenious safety devices that 
have been developed, and pictures of 
which are presented. Actually, the pro- 
gram is a monument to a small group 
of radiologists and radiation physicists 
whose devotion to duty, and to their 
personal convictions was exceptional. 
These men refused to tolerate any 
compromise with the standards of max- 
imum permissible exposure which they 
helped to develop over a period of 
years. As a consequence of this at- 
titude the cost of the atomic energy 
program has been very high in dol- 
lars; but very low in human lives. It 
is regrettable that the Report did not 
include the names of these leaders. 
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ACADEMIC FREEDOM ON TRIAL AT THE 
UNIVERSITY OF CALIFORNIA 


Geoffrey Chew 


The issues behind the struggle between the Board of Regents and 


the faculty at the University of California are described in the 


following article by a former member of the University of Cali- 


fornia faculty. Professor Chew is now teaching in the Physics 


Department at the University of Illinois. 


N THE twenty-fifth of August of 
this year, in a meeting at Ber- 
keley, the Board of Regents of 

the University of California dismissed 
twenty-six members of the faculty for 
failure to sign a contract of employ- 
ment—a contract which had been ac- 
cepted by approximately 1,500 of their 
colleagues. This action has been pro- 
tested strongly throughout American 
academic circles. Two national pro- 
fessional societies, Psycholegical and 
Mathematical, have issued statements 
discouraging members from accepting 
jobs at California. The faculties of 
many independent universities, large 
and small, have sent messages deploring 
the regents’ action; and the Committee 
on Freedom and Tenure of the Ameri- 
ean Association of University Profes- 
sors has been asked to make an inves- 
tigation. At California itself faculty 
morale is at an all-time low. Eleven 
resignations have already been received 
as a result of the action, and the num- 
ber of professors looking for other jobs 
is known to be considerable. The Psy- 
chology Department has been practical- 
ly wiped out, the English Department 
badly damaged, and, in the university 
as a whole, forty-three courses have 
been dropped for lack of teachers. 

The immediate reason for the wide- 
spread repercussions from the regents’ 
action is centered on the issue of tenure 
and the right of a faculty to set up its 
own standards of membership. Academ- 
ic tenure is the assurance given the 
university teacher that after he has 
established his capability and honesty 
as a scholar and reached the rank of 
associate professor he can no longer be 
fired except for serious personal mis- 


conduct. It is widely regarded as the 
cornerstone of academic freedom, since 
its possessor is freed from outside pres- 
sure. At many universities tenure is 
specifically written into contracts. At 
California this was not true, but many 
years of practice had apparently estab- 
lished the tradition firmly. In those rare 
cases in which a tenure professor was 
accused of misconduct, a standing fac- 
ulty committee made an investigation of 
the charges, and its recommendations 
were followed by the regents. 

The retention of the whole group of 
twenty-six faculty members mentioned 
above, which included many of tenure 
rank, was strongly endorsed by the 
faculty committee which investigated 
the case. Therefore, in rejecting the 
faculty committee’s recommendations 
and in firing these people, the regents 
were violating the traditions of tenure 
and the right of a faculty to be its own 
judge. It is not surprising that the 
academic world was disturbed. This was 
no backwoods college. This was the 
University of California, our leading 
educational institution west of the 
Mississippi. 

A great many of the people who are 
most worried about the developments at 
California prefer not to discuss the 
particular reasons for which the regents 
decided to fire a number of teachers. 
The chief issue in the minds of these 
people is that the regents did disregard 
certain faculty prerogatives which are 
essential to academic freedom; and the 
passage of time may indeed show that 
this was the chief significance of the 
action. Nevertheless, this writer judges 
it a mistake to ignore the background 
of events leading up to the August 





climax, for something can perhaps be 
learned which may help steer other uni- 
versities from the same fate. 

Working with a group of professors 
on the California faculty, George R. 
Stewart has written a book called The 
Year of the Oath! which presents the 
faculty case while describing the first 
year of the struggle between the regents 
and the professors. This article will 
give a summary of Stewart’s account 
with the addition of facts pertaining to 
the most recent action of the regents. 
The present writer’s interpretation of 
the situation is slightly different from 
that of Stewart, since at the time the 
book was written, Stewart assumed that 
the regents would accept the recom- 
mendation of the Faculty Committee on 
Privilege and Tenure. 


BACKGROUND OF 
THE CONTROVERSY 


To understand the controversy which 
started at the end of the Spring semes- 
ter of 1949, it is necessary to go at 
least as far back as 1940. Stalin was 
at that time allied with Hitler; the 
Russo-Finnish war was fresh in the 
minds of everyone; and anti-communist 
feeling ran high. Consequently, when 
the California regents fired a teaching 
assistant for being a Communist and 
announced a general policy of commu- 
nist exclusion from the faculty, no pro- 
tests were publicly made, The faculty 
was not asked its opinion on the matter, 
and this particular dismissal, even if 
not the general principle, probably 
found approval among the faculty. It is 
significant that anti-communist policies 


'New York: Doubleday and Company, 1950. 
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were initiated in other state universities 
at this time, also without faculty ob- 
jection, and in a few cases the policy 
was implemented in part with a loyalty 
oath. An understanding of why profes- 
sors did not object in 1940 could only be 
gained by re-creating the mood of that 
period. A little light is shed by the fact 
that at least one of these oaths does not 
refer specifically to the Communist par- 
ty, but only to organizations advocating 
the violent overthrow of the govern- 
ment. Such wording in 1940 suggested 
Nazis and Fascists more than Commu- 
nists. 


In any case, very little attention was 
paid to the menace of communism once 
Germany invaded Russia, and, at least 
at the University of California, the 
faculty forgot all about the anti-com- 
munist policy. It was reminded of it 
in May of 1949 when the regents 
announced that the policy was to be 
revitalized with a special loyalty oath 
for all university employees. The idea 
of doing this had started a few months 
earlier when the president of the uni- 
versity was informed by his representa- 
tive at the state legislature that some 
action was required to dramatize the 
political purity of the faculty. Along 
with a great many other institutions, 
the university had been criticized by the 
state Un-American Activities Commit- 
tee, and it was felt that the legislature 
was in a mood to alter the state consti- 
tution (which protects the university 
from outside interference). Together 
with all other state employees, all mem- 
bers of the faculty were taking an 
annual oath to uphold the California 
constitution, but the university admin- 
istration felt that an addition to the 
oath, just for university employees, 
specifically disavowing membership in 
the Communist party, might placate the 
legislators. There is every reason to 
believe that the president had confidence 
in his faculty and was acting to protect 
it from outside encroachments. Unfor- 
tunately, he did not take the faculty 
into his confidence; perhaps he could 
not have done so without losing the 
desired effect. Before announcing the 
oath, the president consulted the re- 
gents. Most were unimpressed by it as 
a practical means for carrying out the 
anti-communist policy. However, if the 
oath would help preserve the university 
autonomy, the regents did not see how 
it could do any harm. 


WHY THE FACULTY OBJECTED 
TO THE OATH 


Up to this point it seems to be true 
that no one, either in the administration 
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or on the Board of Regents, suspected 
that there were to be objections from 
the faculty. Why should there be any? 
There were certainly no professors who 
would admit membership in the Com- 
munist party, and the faculty had never 
objected to the regents’ policy, which, 
after all, was the real means of exclud- 
ing communist teachers. Also several 
other state universities had loyalty 
oaths, dating back to 1940. So we come 
to the difficult question: Why did the 
California faculty make such a fuss? 














In the first place not all the faculty 
did make a fuss. In the second place, 
the resentment on the part of many was 
not deep-rooted. The text of the oath 
was announced through the newspapers 
just as faculty members were about to 
leave the campus for their various sum- 
mer destinations. This gave the im- 
pression that the regents were trying to 
put something over while the faculty 
was disorganized and defenseless. Also 
the wording of the original special oath 
was crude, having been composed hast- 
ily. This upset the semanticists. Many 
more were offended by the implication 
of distrust on the regents’ part and the 
singling out of the university as the 
only state institution for which the 
special oath would be required. Many 
of the objections were based on reasons 
such as these; less than half of the 
faculty objected to the oath on the more 
“fundamental” grounds discussed below. 

In his book, Stewart lists eight gen- 
eral reasons for objecting to the oath, 
without attempting to give an order of 
importance. In this article, the list will 
be simplified by omitting some reasons, 
which were not longer important after 
the first few months of controversy, and 
by grouping together some of the others. 

A very eloquent, although small, 
group of objectors was made up of 
former Europeans who had actually 
lived under dictatorial regimes some- 
time during the last twenty or thirty 
years. These people, none of whom have 
any use for communism, felt an un- 
comfortable similarity between the im- 
position of the oath and the encroach- 





ments on academic freedom which they 
had witnessed in Europe. They felt that 
the oath was an indication of fascist 
tendencies which they fear are now 
growing in America. Ironically, the re- 
sistance of this group was solidified by 
the statements and actions of certain 
regents who had nothing to do with the 
original introduction of the oath. 

A second group believed that the oath 
constituted a political test for faculty 
membership. In other words these peo- 
ple did not accept the principle that 
mere membership in the Communist 
party should disqualify a man from the 
teaching profession. This position has 
received considerable attention in news- 
papers and magazines since 1946. Ad- 
herents have been steadily decreasing 
in number, and practically all those who 
are left are within the academic profes- 
sion itself. Two years ago sentiment was 
sufficiently strong that the executive 
committee of the American Association 
of University Professors made an offi- 
cial statement condemning the practice 
of blanket communist exclusion. It is 
doubtful whether such a_ statement 
would again be passed today. One may 
well wonder what good the teachers at 
California who were “fundamentalists” 
on this question thought they could do 
by opposing an oath, when they had 
been living for years uncomplainingly 
with a university policy of communist 
exclusion. I think the answer is simply 
that there had never before been such a 
clear-cut opportunity to protest. Re- 
fusal to sign the oath was a protest 
against the university policy. Many had 
not even been aware of the policy, and 
those who were had never had the 
chance to express their opinion. The 
regents had initiated the policy without 
consulting the faculty. Now they were, 
in effect, asking the faculty to endorse 
it. This, at least, was the point of view 
of the “fundamentalists,” who were by 
no means in a majority. 

A third reason for resistance had less 
to do with the original oath than with 
the subsequent actions of certain re- 
gents. It was easy to interpret these 
actions, as we shall see, in terms of the 
regents’ desire to gain a more direct 
control of university affairs and limit 
certain of the traditional faculty pre- 
rogatives. As time went on, this issue 
became clearer and the oath itself be- 
came primarily a symbol of the struggle 
for power. In this connection, it is worth 
recalling a fact which, while significant, 
has rarely been pointed out. One or two 
of the most eminent and liberal profes- 
sors made the statement early in the 
fight that never, under any circum- 
stances, would they sign that oath. That 
meant, that either the oath had to be 
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withdrawn or these men would have to 
leave. Firing them would be a violation 
of tenure, which to the faculty as a 
whole was a far greater evil than the 
special oath; but so long as even one 
single man held out, the impasse was 
inevitable. The violation of tenure was 
to be avoided at all costs, and it seemed 
to some that the best way to achieve the 
withdrawal of the oath was to have a 
large group of holdouts. Thus, many 
teachers, who were not really “bitter- 
enders,” refused to sign as a matter of 
strategy, in order to guarantee the 
tenure principle. They could not admit 
this publicly, of course, and some did 
not even admit it to themselves; and, 
as time went on, self-respect made it 
more and more difficult for them to 
sign. The-motive of solidarity thus be- 
came inextricably mixed up with funda- 
mental motives. 

A final reason had to do with the 
publicity which the controversy was 
receiving. California professors sudden- 
ly found themselves the champions of 
academic freedom. Realizing that bene- 
fit to other universities might result 
from resistance to the oath, some were 
reluctant to give up without a fight even 
if this had been the best course of action 
if only the future of the University of 
California were considered. 


THE DECISION OF THE 
ACADEMIC SENATE 


At the meeting of the Academic Sen- 
ate in June of 1949, the special oath 
was vigorously discussed. Objection to 
it by those present was nearly unani- 
mous, although the reasons were not. 
The upshot of the meeting was an 
instruction to the Advisory Committee 
of the Senate to confer with the regents 
for the purpose of revising the oath to 
remove objectionable features. Just 
what the objectionable features were 
was not stated in the instructions to 
the committee because the Senate could 
never have agreed on them. It was 
hoped, in a vague way, that the entire 
addition to the oath would be deleted. 

The exact course of the subsequent 
negotiations between the Board of Re- 
gents and the Advisory Committee is 
somewhat obscure, the two sides later 
giving slightly different versions. The 
Advisory Committee seems not to have 
been composed of “fundamental” ob- 
jectors, and while they tried to get the 
“political test” aspect removed from the 
oath, they evidently did not vigorously 
represent the objections of the funda- 
mentalists. The result was a revised 
special oath, which was written in bet- 
ter English but which contained exactly 
the same content as the original. 


THE REGENTS’ POSITION 


Let us now take a look at the regents’ 
position. After all the publicity given 
the special oath, the regents were justi- 
fied in not wanting to withdraw it 
outright. That would have placed the 
university in a worse position with re- 
spect to the legislature and the public. 
On the other hand, they could have 
agreed to a wording proposed by the 
Advisory Committee which avoided 
making the oath a political test while 
giving every impression of its being a 
disavowal of Communist party member- 
ship. Some of the professors would not 
have liked this, but they would have 
accepted it. The majority would have 
had no objection at all. The fact is 
that the regents did not do this, so we 
come to the second important “why?”. 

Stewart lists six possible reasons to 
explain the stubborn position of the 
regents. Only one of the twenty-four 
regents is known to be honestly fanatic 
on the subject of communism, and he 


‘would not compromise in any matter 


concerning it, no matter what other 
considerations might exist. Genuine con- 
cern about possible Communists on the 
faculty, however, was certainly not a 
factor in the actions of the overwhelm- 
ing majority of the board. A second 
possible reason might stem from a re- 
luctance to back down publicly before 
faculty pressure. This motive ceased to 
exist after the many compromises of- 
fered by the faculty, so we must look 
to Stewart’s other hypothetical reasons. 
These all have to do with local politics, 
the importance of which was shown by 
the sharp cleavage in the board on 
every significant vote taken after the 
faculty had made known its opposition. 
In order to emphasize the cleavage the 
known facts about the controversy up 
to the present will be stated before the 
possible political motives of the various 
regents are considered. 


THE SPLIT WITHIN THE 
BOARD OF REGENTS 


The Academic Senate continued un- 
successfully, through the Fall and early 
Winter, its attempts to have the oath 
modified. On February 24, 1950, a 
group of regents who constituted a 
majority at the meeting of the board 
that day, voted to fire all faculty mem- 
bers who did not sign by April 30. From 
that day on it is legitimate to distin- 
guish between a pro-faculty group and 
an anti-faculty group of regents, since 
only two of the total of twenty-four 
changed their votes, from what they 
were on February 24, during the fol- 


lowing six months. (The board as pres- 
ently constituted has eleven “pro-fac- 
ulty” members and thirteen “anti-fac- 
ulty” members with one of the two 
waverers in each group. The president 
of the university and the Governor of 


California are the leaders of the pro- 
faculty regents, while a San Francisco 
attorney leads the anti-faculty faction.) 


The great majority of the faculty 
gave up after the ultimatum of Febru- 
ary 24 and signed the oath; but about 
20 per cent continued to hold out, so 
the threat of tenure violation remained. 
The more conservative professors then 
snatched at an opportunity to make 
peace by a maneuver. The leader of the 
anti-faculty regents, in an unofficial 
message, had implied that the special 
oath would be withdrawn if the faculty 
would only “adopt a resolution in plain 
English unequivocally endorsing the 
policy excluding Communists.” The fac- 
ulty was split on this question and 
knew it; but the majority managed to 
avoid an open break by putting the 
question to a secret mail ballot and 
suppressing discussion. The only argu- 
ment heard was, “We must save the 
university.” Taken under terrific pres- 
sure, the results of the vote were: 1,025 
in favor of the policy, 268 opposed to it. 
it was assumed that the controversy 
was over, the faculty having yielded on 
a more significant point than the oath 
itself. 

The next meeting of the regents be- 
came known in faculty circles as the 
“Great Double-Cross.” Despite the fac- 
ulty adoption of anti-communist policy 
in resolution form, only one of the anti- 
faculty regents switched his vote. The 
order to “sign or get out” still stood. 
The faculty, as a body, rose up in 
indignation but was impotent. The ma- 
jority could do nothing but try to per- 
suade their dwindling holdouts to give 
up. One of the difficulties, as mentioned 
above, was the question of pride. This 
could be circumvented to a large extent 
by having the non-communist statement 
transferred from an oath to the regular 
contract. Those who had sworn never 
to sign the oath would thus be given a 
graceful way out. The regents, anti- 
faculty and pro-faculty, agreed to this 
formal switch almost unanimously. The 
basic impasse still remained, however. 
What should be done with those die- 
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hards who refused even to sign con- 
tracts containing the non-communist 
clause? In the resolution effecting the 
procedural change, the regents dodged 
the issue by including an ambiguous 
statement as to how such people should 
be handled. They were to be heard by 
the Faculty Committee on Privilege and 
Tenure which would then make recom- 
mendations to the board. 

The inevitable happened. A group of 
fifty-two refused to sign and were given 
hearings by the faculty committee. The 
committee, although finding no evidence 
of communis, felt that a blanket rec- 
ommendation of the entire group would 
be regarded as a “white-wash” and 
stand no chance of acceptance. Some 
would have to be thrown overboard, so 
they chose six whom they considered to 
have been less cooperative than the rest. 
No recommendation for retention was 
made in these six cases, but retention 
of the remainder was strongly urged. 
However, the regents continued to vote 
en bloc, and the anti-faculty wing main- 
tained its bare majority. Thus on Au- 
gust 24, the faculty recommendation 
was rejected. Only twenty-six holdouts 
were left at this time, the remainder 
have resigned or signed, but the viola- 
tion of tenure was just as clear as if 
there had been a thousand. 

(There had been a poorly attended 
regents’ meeting on July 27, at which 
the pro-faculty group was in a major- 
ity. At this meeting, the regents voted, 
10 to 9, to accept the faculty recom- 
mendation and hire these twenty-six. 
However, at the next meeting, this ac- 
tion was reversed by a vote of 12 to 10. 
This reversal on the part of the Board 
of Regents is the subject of the current 
law suit for breach of contract against 
the University of California by fifteen 
of those fired.) 


MOTIVES OF THE REGENTS 


The extremely consistent voting rec- 
ord of the regents as well as the pro- 
ceedings of their meetings make it ob- 
vious that primarily they were divided 
into two groups struggling against each 
other, with the faculty as the football. 
Stewart points out that a drive by the 
anti-faculty regents to take over direct 
control of the university would neces- 
sarily run into the president of the 
university. One element of the struggle, 
in all probability, therefore, was the 
attempt to force the president to resign 
by refusing to let him get out of the 
embarrassing position with respect to 
his faculty, in which he had placed 
himself. Sectionalism played a part, 
since the president has long been an 
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obstacle to certain residents of Southern 
California who have wished to have the 
Los Angeles branch of the university 
made an entirely separate institution. 
Regents representing this point of view 
may well have jumped at the chance to 
depose or at least embarrass the presi- 
dent. Finally, the line-up of regents is 
partly to be interpreted in terms of the 
struggle between liberal and conserva- 
tive wings of the state Republican par- 
ty. The Governor took the side of the 
faculty, and his political opponents 
went in on the other side, no doubt 
hoping to embarrass him on a touchy 
issue. 

To quote Stewart: “In view of all 
the extraneous issues that were drawn 
into the oath controversy, the members 
of the faculty can scarcely be blamed 
in thinking that the university was be- 
ing made a mere pawn and that self- 
seeking careerists were driving ahead 
ruthlessly against Academic Freedom.” 

There can be no doubt that the split 
in the Board of Regents was an essen- 
tial ingredient to keep the pot boiling 
until the final disaster. The faculty did 
not realize until it was too late that 
half the board could not ke swayed by 
any arguments or weapons which nor- 
mally would be effective at an institu- 
tion anxious to maintain its reputation 
for scholastic excellency and academic 
freedom. This half was and is prepared 
to have a large fraction of the faculty 
resign and the school blacklisted by all 
existing scholastic and professional or- 
ganizations. It is not a question of 





malicious intent; it is simply a question 
of values. These regents just don’t 
think that such considerations are of 
overwhelming importance. The faculty 
never had any effective weapons to fight 
its battle, and delay in recognizing 
its own helplessness brought on the 
disaster. 

What is the moral of this very sad 
story? One obvious conclusion is that 
people who do not understand what a 
university is should not be elected or 
appointed to the boards governing uni- 
versities. The anti-faculty regents at 
California conceive of the institution as 
they would a high school, with the 
entire staff to be hired and fired like 
any employees. They presumably are 
honest in their desire to serve the best 
interests of the university and the state. 
They just don’t know what the interests 
of a university are. 

A second conclusion is that the rela- 
tive duties and rights of faculty, 
administration, and governing board 
should be more clearly defined. A legal 
basis for tenure, for example, would 
have probably averted the California 
disaster. In general, the right of a 
faculty to be its own judge ought to be 
more firmly established. 

If the faculties of other American 
universities are alerted to these necessi- 
ties, the tragedy which befell the Uni- 
versity of California may perhaps prove 
of service to the cause 
freedom in this country. 


of academic 
This is the 


only hope one may find in the present 
sad and humiliating situation. 
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CIVIL DEFENSE: COMMUNITY PROBLEMS AND 


THE NSRB PLAN 


Frank P. Zeidler 


In this article the mayor of Milwaukee discusses the recent plan 
for U.S. civil defense issued by the National Security Resources 
Board, and the results of the tests held in Chicago in September. 
A previous article by Mayor Zeidler on municipal organization for 
civil defense appeared in the August-September issue of the 


Bulletin. 


OW ready are cities for ABC 

H warfare — atomic, biological, 

and chemical warfare? Two 

civil defense meetings and a new pub- 

lication have served to point out our 
strengths and our weaknesses. 

The new publication, United States 
Civil Defense! (Document 128 of the 
National Security Resources Board) 
has been closely studied by local civil 
defense leaders all over the United 
States. Published shortly before the 
Chicago civil defense exercises of Sep- 
tember 25-29, it figured in the discus- 
sions at these exercises and at the 
civil defense meeting of the United 
States Conference of Mayors in Wash- 
ington on October 5 and 6. 

The first impression gained by most 
civil defense directors with whom I 
have spoken is that United States Civil 
Defense is principally a restatement 
of the Hopley report. This commen- 
tary, however, far from being an ad- 
verse criticism of United States Civil 
Defense is in reality a compliment to 
the excellence of the Hopley report. 

However, close inspection of the vol- 
ume reveals that it has gone beyond 
the Hopley report in that it hints at 
certain federal policies which are now 
in process of development. These pol- 
icies were revealed at the meeting of 
the mayors by several representatives 
of the National Security Resources 
Board. 

A principal spokesman on this sub- 
ject was James J. Wadsworth, Acting 
Civil Defense Director. Wadsworth 
stated that the federal government 
would be responsible for research de- 
velopments; for setting standards of 
protective construction; for develop- 
ing training courses, manuals, and 
aids; for setting communication stand- 
ards and procedures, and for financing 
a part thereof down to state warning 


systems; for stockpiling medical and 
surgical supplies and aiding Red Cross 
blood storage; for developing radio- 
logical and bacteriological teams and 
mobile laboratories. 

Wadsworth said that the federal 
government would not be financially 
able to pay for large amounts of equip- 
ment of the type normally used by ci- 
ties to augment present supplies, for 
personal equipment, or for salaries of 
local civil defense workers. 

The chief value of the book lies in 
the fact that it shows many cities how 
to get started on their programs, how 
to inventory their resources, and how 
to collect materials and men. It does 
not provide details on the actual oper- 
ation of a civil defense organization 
in the field. 

The document does not tell how to 
finance a program, and it does not deal 
directly with the problem of metro- 
politan organizations—city and subur- 
ban integration. 

Up to this date, most cities have 
waited for the publication of United 
States Civil Defense to point an easy 
way to the organization of an effective 
civil defense program. The Chicago 
defense tests showed that there is no 
easy answer to this question. 

The many committees which worked 
on the hypothetical test of three atom 
bomb bursts produced an immense 
amount of analytical work and revealed 
some major difficulties in operations. 

The committees assigned to special 
tasks had to evaluate the hypothetical 
disaster and their resources for meet- 
ing it. Then they had to plan the 
proper disposition of these resources 
and forces. 

It is natural that some defects in 


1 Available from U.S. Government Printing Office, 
Washington 25, D.C. Price is 25 cents. 





judgment should have appeared, such 
as in the operation of a warning sys- 
tem, in the estimate of the psycholog- 
ical ability of people to respond to the 
disasters, in the composition, disposi- 
tion, and operation of certain forces, 
such as medical teams and rescue 
squads. 

The principal value of the exercise, 
however, must not be overlooked. The 
Chicago exercise illustrated the im- 
mense amount of detailed work that 
must be accomplished in order to pre- 
pare an effective plan and to put it 
into operation quickly. 

There is no escape from detailed 
study, from discussing and coordinat- 
ing the many items involved, and from 
making pioneer judgments on civil de- 
fense in each local community. Every 
community presents a problem differ- 
ent from every other community. Gen- 
eralized solutions to specific civil de- 
fense problems set down in the Hopley 
report and in United States Civil De- 
fense must be adapted to fit local ca- 
pacities. 

As a result of the Chicago exercise 
and of the meeting of mayors in Wash- 
ington, most local officials went away 
with the realization that they must 
solve their own problems. 


* * * 


Even the best organized cities re- 
veal great civil defense weaknesses 
at the present time. The majority of 
them possess organizational charts, but 
the actual organizations are non-exist- 
ent except for a few top persons. 

The psychological reactions of peo- 
ple and their actions under various 
pressures are but dimly understood. 
The ways of operating component parts 
of the civil defense organization are 
the subject of much debate. The struc- 

(Continued on page 341) 
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CIVIL DEFENSE NEWS 


THE NATIONAL CIVIL DEFENSE 
PLAN 


The United States Civil Defense 
plan! prepared by the National Secu- 
rity Resources Board, approved by the 
President, and sent to Congress, has 
now been read and considered by the 
mayors of our leading cities and all 
those directing the local civil defense 
programs. They have found that, in 
general, it is simply a_scissors-and- 
paste job on the Hopley report? and 
that the situation is little advanced be- 
yond that existing before the NSRB 
began its consideration of the problem.* 
The responsibility for civil defense 
planning and organization rests with 
the local governments. It is apparent 
that national civil defense planning is 
still in the paper stage. In fact, many 
state and city plans are developed quite 
beyond the point where the NSRB re- 
port will be useful*, and such a report 
would appear to most defense organ- 
izers to be perhaps six months too late. 
All the vital questions of (a) magnitude 
of preparations necessary, (b) timing 
of plans, (¢) cost and exact methods of 
financing, and (d) the urgency ‘of the 
plans for defense against various types 
of weapons remain unanswered. It was 
for the answers to such questions that 
our local civil defense leaders looked 
to our national planners. 

James M. Landis, Director of the 
federal Office of Civil Defense in World 
War Ii, has stated that “the new fed- 
eral plan for civil defense seems .. . 
to be more like a plan for World War 
II than for World War III, a plan for 
TNT bombs rather than for A-bombs, 
so far as its administrative aspects are 
concerned. The possibility of 
A-bomb attacks makes it much more 
necessary to set up over-all command 
of civil defense resources. . . . A-bomb- 
ing will require much inter-state ac- 
tion. . . . Congress should act ... to 

1See Bulletin, VI (October, 1950), 315. 

2 Summarized in the Bulletin, V (April, 1949), 
111, 126, and discussed by Horatio Bond in ‘*Mili- 
tary and Civil Confusion about Civil Defense,” 
Bulletin, V (November, 1949), 295-97, 314. See 
also Elwyn A. Mauck, “History of Civil Defense 
in the United States,’ Bulletin, VI (August-Sep- 
tember, 1950), 269. 

®See Mayor Zeidler’s discussion of the plan, 
pages 337 and 341 of this issue. 

* This was brought out at the Conference of 
Mayors meeting (see below) and admitted by the 
Acting Director of the Civil Defense Office at the 


New York meeting of the Eastern Conference in 
September (see below). 
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establish an operational Civil Defense 
Administration with broader powers 
than those envisaged in the legislation 


suggested by President Truman.” 


MAYORS CRITICIZE VAGUENESS 
OF FEDERAL PLAN 


The mayors of the nation’s cities 
met in Washington early in October in 
what was described by its chairman, 
Mayor David F. Lawrence of Pitts- 
burgh, as an “emergency meeting.” It 
was called, he said, in view of “the 
need for intelligent guidance” in civil 
defense planning. At this 
Mayor Robinson (San _ Francisco) 
voiced the general opinion of the may- 
ors when he stated: “We feel that civil 
defense is the step-child of the govern- 
ment” and demanded to know why the 
government had not decided how much 
it would spend on civil defense so that 
states and municipalities could make 
their supplemental appropriations. 

Mayor Robinson also questioned the 
meaning of the statement in the U. S. 
Civil Defense plan that the government 
would supply “some equipment.” Such 
wording, which is characteristic of the 
report, leaves much doubt as to pro- 
cedural details in the minds of local 
planners. 

W. Stuart Symington, chairman of 
the NSRB, answered the mayors by say- 
ing only that legislation now introduced 
should provide the necessary federal 
powers and that sound estimates of 
needed outlays would be ready in time. 
He also stated: “Planning is the most 
important thing. Nobody could start 
spending heavy money in these next 
two months because a report couldn’t 
be gotten together and there couldn’t 
be a plan in that time.” 

However, the local governments 
whose plans seem to be considerably 
beyond that stage envisaged by Mr. 
Symington are pushing ahead with 
their programs regardless of what fed- 
eral aid may be forthcoming. 

Members of the staff of James J. 
Wadsworth, Acting Director of the 
Civilian Defense Office of the NSRB, 
advised states and municipalities to 
make detailed surveys and estimates of 
their defense requirements. He stated 


meeting 





that federal funds, when they did be- 
come available, would be allocated 


largely on the basis of these findings. 


PROGRESS IN STATE LEGISLATION 


It was announced by the NSRB that 
twenty states now had new civil de- 
fense laws, fourteen states had laws 
based on World War JI legislation, and 
fourteen states had civil defense agen- 
cies by executive order. 

Nine states were reported to have 
new current one-year civil defense ap- 
propriations as listed below: Califor- 
nia, $400,000; New York, $100,000; 
Massachusetts, $150,000; District of 
Columbia, $100,000; Connecticut, $75,- 
000 (one-half year); Louisiana, $50,- 
000; Minnesota, $50,000; Colorado, 
$25,000; North Dakota, $10,000. 


ACTIVITIES OF THE NSRB 
CIVIL DEFENSE OFFICE 


The Civilian Defense Office will is- 
sue about thirty basic information 
manuals before June, 1951. One fed- 
eral civil'defense college is planned for 
the near future. Two types of courses, 
one for those who supervise top officials 
and a longer course for full-time ad- 
ministrators and their staffs will be 
offered. If funds are authorized, the 
first of these courses will be under way 
in February, 1951. 

The Civil Defense Office of the NSRB 
has issued NSRB Document 128/1 to 
the nation’s governors and mayors. 
This document discusses patterns of 
civil defense activity in typical Amer- 
ican cities. Associated with this docu- 
ment. is a set of maps of 250 to 260 
critical atomic bomb target areas in the 
country (140 “primary” targets) show- 
ing mobile support routes and sug- 
gested details of civil defense planning. 
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The maps are to be kept confidential by 
the governors and mayors, each of 
whom is receiving maps related only 
to areas under his jurisdiction. 

_ The Acting Director of the Civil De- 
fense Office told the state civilian de- 
fense directors early in October that 
President Truman has drafted an exec- 
utive order to establish a federal Civil 
Defense Administration, but it has not 
been made public. 

The NSRB has created a general 
committee and five task groups to con- 
duct an air transport mobilization sur- 
vey. Delos W. Rentzel, chairman of 
the Civil Aeronautics Board, has been 
appointed general chairman. A general 
survey of the mobilization and opera- 
tion of air transport and related indus- 
tries in case of an emergency will be 
undertaken by the committee. 


CONFERENCE ON RADIATION 
HAZARDS 


A four-day conference of the nation’s 
doctors, dentists, and osteopaths, on 
the effects of atomic radiation, was held 
at the Brookhaven National Labora- 
tories in September. Preparation for 
civil defense was stressed, and those in 
attendance will relay their knowledge 
to medical groups in their communities. 


TEN NORTHEAST STATES 
DRAFT MUTUAL AID PRCGRAM 


Governor Dewey of New York sug- 
gested at the Eastern Conference on 
Civil Defense in New York on Septem- 
ber 22 and 23, that mutual aid civil de- 
fense agreements be made among the 
ten states, Maine, New Hampshire, 
Vermont, Massachusetts, Connecticut, 
Rhode Island, Pennsylvania, Delaware, 
New York, and New Jersey. 

Mr. Wadsworth of the Civilian De- 
fense Office of the NSRB, stated at this 
same meeting that the states were 
ahead of the federal government in 
civil defense planning, adding that in 
some respects the federal government 
was “not equipped to go ahead at full 
speed.” 

An interstate committee has been 
appointed to draft the ten-state pro- 
gram. Canada will also be asked to 
participate in drafting the 
pact. Plans for integrating civil defense 
plans of the provinces of Alberta, Sas- 
katchewan, and British Columbia, with 
those states across the border are al- 
ready being made. Gordon Tiffinay, At- 
torney General of New Hampshire, is 
the chairman of the ten-state commit- 
tee. 


regional * 


NEW YORK AND NEW JERSEY 
SIGN PACT 


Governor Thomas E. Dewey and Gov- 
ernor Alfred E. Driscoll have signed a 
civil defense pact for mutual aid be- 
tween the states of New York and New 
Jersey in event of a bombing attack in 
either or both states. This agreement 
provides that civil defense agencies in 
both states shall develop mutual aid in 
the evacuation and reception of injured 
and homeless persons as well as in the 
exchange of “medical, fire, police, pub- 
lic utility, reconnaissance, welfare, 
transportation and communications 
personnel, equipment, supplies, and such 
additional facilities as 
shall be necessary.” 

Governor Dewey explained that civil- 
ian defense forces working in one state 
would have to have the same powers 
and immunities which they enjoyed in 
their native states. “For example,” he 
said, “if the fire departments of Yon- 
kers, White Plains, and Tarrytown are 
needed in Newark, it is necessary that 
compensation and insurance policies be 
continued while the men are outside 
the state.” Enabling legislation will be 
instituted by the two governors. Mr. 
Dewey admitted certain doubts about 
the present legality of the pact but said 
that “people come ahead of technicali- 
ties.” 

In New York State, civil defense di- 
rectors have received instructions to 
begin organizing rescue squads for re- 
moving persons from buildings dam- 
aged in air raids. One rescue team of 
ten men will be formed for every 5,000 
in the population. It has been suggested 
that the squads be drawn primarily 
from the ranks of construction and 
demolition workers. 


services and 





NEW YORK CITY TACKLES SHELTER 
PROBLEM 


In New York City, Arthur W. Wal- 
lander, Director of Civil Defense, has 
announced that within the next few 
weeks signs pointing the way to public 
air raid shelters will begin appearing 
in midtown Manhattan. Selection and 
marking of suitable existing shelters 
from atomic attack has been the re- 


sponsibility of the Department of Hous- 
ing and Buildings in cooperation with 
building owners. Progress has been 
made by the Police Department in or- 
ganizing New York’s industrial, com- 
mercial, and office buildings for the 
protection of the occupants against 
atomic attack. Mr. Wallander has stated 
that 9,099 of the 17,314 buildings in the 
city have enrolled in the civil defense 
plan and 8,445 have appointed the build- 
ing manager or another person as di- 
rector of civil defense on the premises. 
Building managers have been asked to 
procure a copy of the pamphlet, You 
and the Atomic Bomb* and to adapt 
the general principles to their own 
premises and plan accordingly. Robert 
Moses, park commissioner, has been ap- 
pointed evacuation and rehousing co- 
ordinator for civil defense. 

Initial steps toward construction of 
$450,000,000 worth of dual purpose 
atomic bomb shelters and parking areas 
under New York City’s parks, play- 
grounds, and buildings have been pro- 
posed to the City Council by Jerry 
Finkelstein, Chairman of the City Plan- 
ning Commission. Acting Council Presi- 
dent Joseph T. Sharkey has stated that 
he would introduce a resolution urging 
the federal government to provide $2,- 
000,000 for construction of shelters. He 
has stated that “we are of the opinion 
that by the introduction of this legis- 
lation and the holding of immediate 
hearings we can come to some very 
immediate and definite plans for the 
protection of the people of this city in 
the event of an emergency.” 

Sidney H. Bingham, Chairman of the 
Board of Transportation, has requested 
an appropriation from the Board of 
Estimate for eighteen huge steel flood- 
gates to keep water out of the main 
subway system of New York City in 
case of bomb damage to river tunnels. 
$5,200,000 will be required for their 
construction and installation. 

The immediate recruitment of 219,- 
000 civilians as volunteer air-raid war- 
dens and auxiliary policemen and fire- 
men has been ordered by the city’s Di- 
rector of Civil Defense. 

Various air-raid alarm devices have 
been studied and tested at New York’s 
International Airport at Idlewild, 
Queens. Mr. Wallander has announced 
that two hundred sirens used during 
the last war are being renovated and 
installed at key points. 

Banks, insurance companies, and in- 
vestment houses in New York City have 
started microfilming their records and 
storing the microfilms in vaults far 
from the danger area. One large bank 


5 Reviewed on page 341 of this issue. 
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is microfilming at the rate of 60,000 
feet per month. New York bankers gen- 
erally believe their vaults will afford 
good protection against atomic destruc- 
tion, but fear that these vaults might 
be inaccessible for long periods after 
an atomic attack. 


CHICAGO HOLDS CONFERENCE 
ON RESULTS OF TEST 


Eight hundred civil defense leaders 
from twenty states, Alaska, Hawaii, 
and the United Kingdom, met in Chi- 
cago to discuss the results of the third 
of the civil defense exercises planned 
by the NSRB.° Ejighty-two speakers 
discussed proposed solutions to the 
problems theoretically arising as the 
result of the fall of three atomic bombs 
on Chicago. 

Daniel A. Sullivan, of the Chicago 
civil defense organization, informed the 
meeting that measures taken to meet 
the emergency would have enabled the 
city to recover from the attack within 
two weeks. During this time, he said, 
all casualties would have been cared 
for, all homeless sheltered, and indus- 
trial production would have been re- 
stored to 90 per cent of normal. On the 
other hand, Chicago’s lack of defensive 
equipment was emphasized by Fire 
Chief Frank C. McAuliffe. He disclosed 
a sad lack in conventional wired com- 
munications, all types of radio commu- 
nications, and radiation survey equip- 
ment. With proper provision for such 
equipment it would have been possible 
to devise a simpler and more efficient 
operational plan. 

Eric H. Biddle, NSRB consultant, 
told observers that the results of the 
Chicago test would be used to develop 
an over-all national blueprint for states 
and communities preparing their civil 
defense plans. 

Twenty-two thousand postal workers 
in Chicago are being trained in the 
latest first-aid methods, and plans call 
for the use of the post office’s more 
than 1,000 trucks as emergency ambu- 
lances. Some 5,000 first-aid kits will be 
placed in mail storage boxes through- 
out the city. 

The public school buildings are being 
prepared as emergency shelters or hos- 
pitals. 


CALIFORNIA ENACTS CIVIL 
DEFENSE LEGISLATION 


Less than seven days after Governor 
Earl Warren appeared before the Cali- 
fornia state legislature to ask for pas- 
sage of bills covering civil defense, he 
had before him about 35 measures 


® Mayor Zeidler discusses these exercises in his 
article on pages 337 and 341 of this issue. 
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passed by both houses, embodying al- 
most his entire program. There is 
a $1,000,000 appropriation, of which 
$475,000 will go for civil defense proper, 
$25,000 for setting up a “Little FBI” 
to check on loyalty of volunteers, and 
$400,000 for a state security force to 
supplant the National Guard called into 
federal service. The Governor has also 
been authorized to negotiate mutual aid 
pacts with neighboring states and Mex- 
ico. A $75,000,000 fund was made avail- 
able for use in event of a catastrophe. 

Governor Warren has appointed 
Major General Walter M. Robertson as 
the state director of civil defense. 

The states of California, Arizona, 
and Nevada have already linked plans 
for mutual assistance in event of an 
atomic disaster.? 


ITALY 


Italy has decided to create a corps 
of civil defense volunteers that will be 


ready to go into action in case of war 
or natural disaster. A new measure 
has been passed creating in the Minis- 
try of the Interior a new section to be 
known as the Department of Civil De- 
fense Services. Its task will be to coor- 
dinate all civil services that aim at pro- 
tecting the population and essential 
factories during war. It will be author- 
ized to requisition goods and services 
and to provide immediately for the 
recruitment of volunteer civil defense 
workers. 


BRITAIN TESTS DEFENSE PLANS 


Mock atomic attacks were held in 
England early in October. Five-hun- 
dred thousand persons were presumed 
to have been killed and almost one mil- 
lion made homeless in these make-be- 
lieve raids. The Royal Air Force’s 
“total defense” plan was revealed as 
far from perfect. 


REVIEW OF NEW MANUALS ON 
CIVILIAN PROTECTION 


Atomic Attack: A Manual for Survival. 
By JOHN L. BALDERSTON, JR. and 
GorDON W. HEWEs. Los Angeles: 
Council on Atomic Implications, Inc., 
1950. Sold and distributed only by 
Culver Products Co., 3631 Eastham 
Drive, Culver City, California, Pp. 
55. $1.00. 


This manual concentrates on the un- 
announced atomic attack which re- 
quires more pre-attack thinking than 
raids preceded by warnings. Detailed 
instructions concerning preparations 
for and behavior during the attack are 
first given in outline form, followed by 
a discussion of the reasons for the rec- 
ommended procedures. The book seems 
to suffer from a lack of knowledge of 
the extent to which the average reader 
will be prepared to go in his planning, 
e.g., the purchase of a Geiger counter 
and an acquaintance with its operation 


7See Bulletin, VI (October, 1950), 316. 

58 Four of the missing pages, occurring after the 
chapter on “Radioactivity,” were the subject of 
speculation in an article, ““The Missing Pages,”’ by 
Mr. Ritchie Calder in the August 5 issue of the 
New Statesman and Nation. Mr. Calder inferred 
that the authorities had withdrawn a section deal- 
ing with the long-term biological effects of radio- 
activity in order to avoid marring the impression 
that the atomic bomb is “just another weapon.” 
Mr. Calder ignores the fact that four or five miss- 
ing pages occur at the end of every chapter of this 
loose-leaf volume, thus invalidating his claim that 
radioactivity has been singled out for censorship. 


is recommended for all; the immediate 
replacement of all glass house windows 
with plexiglass or lucite (or safety 
glass) is advised. It is recommended 
that children be taught to fall “in- 
stantly” to the floor face down, elbow 
out, forehead on elbow, eyes shut, and 
that they practice this exercise at night 
as they are getting into bed. It is to be 
feared that, although such advice is 
good, the public will react unfavorably 
and reject also the remainder of what 
would otherwise be an effective booklet. 


Atomic Warfare. [British] Home Office 
Civil Defense Manual of Basic Train- 
ing, Volume II, Pamphlet No. 6. 
London: His Majesty’s Stationery 
Office, 1950. Pp. 60. (Pagination not 
continuous, as new pages may be 
added to its loose-leaf format at a 
later date.)® Available for 50¢ from 
British Information Services, 30 
Rockefeller Plaza, New York City. 


The object of this pamphlet is to pro- 
vide a short manual of practical infor- 
mation about the atomic bomb and its 
effects. It is based on the known ef- 
fects of the type of bombs used against 
the two Japanese cities of Hiroshima 
and Nagasaki, but considers, in addi- 
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tion, low-ground or water bursts. The 

booklet begins with a discussion of the 

known methods of attack, gives a gen- 
eral description of the explosion, and 
describes the dangers resulting from 

heat flash, from radioactivity, both im- 

mediate and delayed and from blast. 

It concludes with a discussion of ele- 

mentary nuclear physics. The entire 

manual is written in terms quite under- 
standable to the layman. There are 
twenty-four excellent photographs of 
the effects of the Hiroshima and Naga- 
saki bombs accompanied by explana- 
tory notes showing blast effects on vari- 
ous types of structures, including large 
buildings, homes, and air-raid shelters. 

The book is essentially a description of 

the effects of atomic weapons with gen- 

eral discussions of precautionary meas- 
ures to be taken beforehand and relief 
measures to be instituted afterward. 

It is not a manual for personal sur- 

vival but is intended to supply back- 

ground and working knowledge for all 
those associated with civil defense plan- 
ning. 

You and the Atomic Bomb. What To Do 
in Case of Atomic Attack. New York 
State Civil Defense Commission Pub- 
lic Pamphlet No. 1. Available from 
Department E, Life Magazine, 9 
Rockefeller Plaza, New York 20, New 
York. Pp. 33. 10 cents a copy; re- 
duced rates for bulk orders. 


This small pamphlet describes in a 
concise manner the precautionary steps 
to be taken in case of an atomic air 
raid. What will happen in case of an 
air burst and ground or water bursts 
is stated, and then those procedures 
which may in many cases spell the dif- 
ference between survival and destruc- 
tion are listed. Radiation and fire haz- 
ards are given special discussion, and 
first-aid measures described. 


How to Survive an Atomic Bomb. By 
RICHARD GERSTELL. New York: Ban- 
tam Books, October 1950. Pp. 149. 
$0.25. Available on newsstands. 


This book gives an excellent discus- 
sion in question and answer form of 

1) What an atomic explosion may be 
expected to be like; 

2) How to prepare for atomic at- 
tack; 

3) What to do when it happens, with 
or without warning; 

4) How to behave afterward. 

The statements of the types of dam- 
age to be anticipated and the attempts 
to give a realistic estimate of the radia- 
tion hazards involved are specially com- 
mendable. The information and advice 
presented are of an extremely practical 
nature and are given in such a way as 


to be appreciated by the general public 
and conducive to positive action. The 
book concludes with a section telling 
what each family can do to aid the civil 
defense program. Clear-cut directions 


are given for those simple steps which, 
if taken by individuals during and after 
an atomic bomb attack, and anticipated 
beforehand, may result in the saving of 
their lives. 





Zeidler: Community Problems and the NSRB Plan 


(Continued from page 337) 


ture of civil defense sections and their 
operation with other sections are most 
complex. 


* * * 


There is little to be gained in dis- 
cussing the many issues involved in 
civil defense organization revealed by 
the Chicago exercise and the resulting 
problems which have been aired at 
the meeting of mayors. A course of 
action is open. 

This is the answer to what cities 
can do: 

1. They must make their own es- 
timate concerning the immediacy of the 
danger by keeping abreast of develop- 
ments in the international scene. This 
can be done by thoroughly reading re- 
liable newspapers and by following 
the comments of several news maga- 
zines and publications. Estimates on 
the foreign situation which were given 
to the mayors by military experts were 
close to the estimates one derives from 
wide reading. 

2. On the basis of these estimates, 
city officials should develop their edu- 
cation program and present it to their 
own citizens. A properly educated citi- 
zenry will reduce public apathy. 

3. Cities should set up an organ- 
izational structure similar to those rec- 
ommended in either the Hopley report 
or United States Civil Defense. Most 
city patterns now follow these plans. 

4. Large cities should encourage sur- 
rounding communities to conform to 
the central pattern with organizations 
built on similar patterns, using similar 
titles. 

5. Cities should evaluate their tar- 
get value. Zone by zone they should 
see what community facilities are most 
vulnerable. 

6. Cities should decide what they 

need in order to protect these zones. 
. 7. They should inventory their po- 
tentials and resources in meeting their 
needs. Deficiencies will be apparent 
from this study. 

8. Cities should check with their 
neighbors to see what can be done to 
remedy their deficiencies. 

9. Cities can then appeal to the 
state and federal government for finan- 


cial or other help in filling needs 
which cannot be met with community 
resources. 

No state or federal financial pro- 
gram can be forthcoming until local 
communities know what they actually 
need. As local plans evolve, state and 
federal patterns will develop. 


* * * 


Many cities have completed their 
organization charts and are now wres- 
tling with the task of uniting parts of 
their organizations into operating com- 
panies. 

As an example, a plan of the City of 
Milwaukee proposes that Safety, Civil- 
ian Relief, and Medical Battalions be 
established. A Safety Battalion will 
consist of a fire-fighting company, a 
clearance and demolition company, a 
rescue company, and a utilities service 
company. Additional units of less than 
company strength will be a medical 
services and first-aid unit, a communi- 
cations unit, police escort unit, bomb 
reconnaissance unit, and a radiation 
detection unit. These battalions will be 
dispersed. 

Civilian Relief Battalions will deal 
with registration, identification, infor- 
mation, emergency feeding, clothing, 
and billeting. Units will operate shel- 
ters and mobile relief units. 

Medical Service Battalions raise some 
basic problems which will not be dis- 
cussed here. Their tasks will be to 
operate major and temporary hospitals 
and first-aid stations. 


* * * 


The publication of the Hopley re- 
port, The Effects of Atomic Weapons 
and now United States Civil De- 
fense have produced enough basic liter- 
ature to enable each community to at- 
tack its own problems at once. In ad- 
dition, enough sound theory has been 
enunciated in the August-September 
issue of the Bulletin of the Atomic Sci- 
entists to assist basic decisions on how 
much weight to put on dispersal or pro- 
tective construction in each community. 
For the present, local initiative must 
do the rest until one or the other of 
the local plans proves its superiority 
for federal adoption. 
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Francis W. Carpenter 


Mr. Carpenter, who reports the activities of the United Nations 
Atomic Energy Commission for the Bulletin, is a member of the 


staff of the Associated Press. 


He has covered the work of the 


UNAEC since its first meeting in June 1946. 


ECRETARY of State Dean Ache- 

son started the peace ball rolling 

in his opening address to the Gen- 
eral Assembly. He proposed « four- 
point plan for strengthening the Gen- 
eral Assembly in the interests of main- 
taining peace and combatting aggres- 
sion. The Acheson plan appeared 
before the General Assembly, with some 
slight changes, in the form of a seven- 
power resolution hailed by many dele- 
gates as the most important proposal 
made to the 1950 Assembly. 

Soviet Foreign Minister Andrei Y. 
Vishinsky, who has taken a milder 
course at this Assembly, accepted one 
major point in the Acheson plan but 
assailed the remainder as a United 
States maneuver to get around the Se- 
curity Council and by-pass the veto. 


PROVISIONS OF THE 
SEVEN-POWER RESOLUTION 


Here, in brief, is the heart of the 
Acheson plan as written into the seven- 
power resolution, in which Canada, 
France, the Philippines, Turkey, Brit- 
ain, and Uruguay joined the U.S.: 

1. The General Assembly may con- 
vene within twenty-four hours if the 
Security Council is prevented by a veto 
from acting in the event of a threat to 
the peace. The Assembly also may act 
promptly if it is in session when such 
a threat arises. 

Vishinsky fought that provision, say- 
ing that he wanted a 14-day period be- 
tween the time of the call and the con- 
vening of the Assembly. 

2. The U.N. would establish a peace 
observation commission which would 
observe and report on the situation in 
any area where there is international 
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tension. The U.S. did not at first envi- 
sion having the Big Five Powers on 
that group, but Vishinsky insistently 
urged that the Soviet Union have a seat 
along with the other big powers, and 
the U.S. accepted this provision. John 
Foster Dulles, American delegate, 
pointed out there could be no veto in 
this body. This was the only part of the 
resolution with which the Russians con- 
curred. 

3. The General Assembly would rec- 
ommend that each U.N. member main- 
tain within its national armed forces 
elements so trained, equipped, and or- 
ganized that they can be made avail- 
able promptly for service as U.N. units, 
upon the recommendation of the Secu- 
rity Council or the General Assembly. 

Vishinsky fought this provision on 
the ground that only the Security Coun- 
cil, with the Military Staff Committee 
serving under it, could order out troops 
to maintain peace. He called on the Mil- 
itary Staff Committee to get busy, but 
Dulles reminded him that the Russians 
have been boycotting the committee 
since last January and that the East- 
West disagreement has stymied the 
committee since 1947. 

4. The General Assembly would es- 
tablish a collective measures committee 
of fourteen members to study methods 
which might be used to maintain and 
strengthen peace and security. Vishin- 
sky opposed the formation of this com- 
mittee, again saying it was up to the 
Security Council and the Military Staff 
Committee to take such action. 

5. The General Assembly would urge 
U.N. members to respect human rights 
and fundamental freedoms, especially 
to achieve economic stability and social 
progress through the development of 
underdeveloped areas. This provision 
was written into the plan at the insist- 
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ence of Ambassador Hernan Santa 
Cruz (Chile), President of the U.N. 
Economic and Social Council. It was 
tacked on to the Acheson four-point 
proposals to take care of the economic 
aspects of peace. 

Mainly as the result of two secret 
talks between Dulles and Vishinsky, the 
sixty-nation Political Committee of the 
Assembly approved a fourteen-member 
Peace Observation Commission made up 
of the United States, the Soviet Union, 
Czechoslovakia, France, Britain, China, 
Colombia, India, Iraq, Israel, New Zea- 
land, Sweden, Pakistan, and Uruguay. 

The Political approved 
the seven-power resolution on October 
19, 1950. The vote was 50 in favor, 5 
(India, Syria, and Ar- 
gentina) abstaining. The Soviet bloc of 
five countries voted against it but made 
it known that they would take their 
seats on the Peace Observation Com- 
mission. Approval in the General As- 
sembly was indicated by the size of the 
majority for the plan. 

Dulles hailed the committee action as 
“historic.” He issued a statement say- 
ing that it showed the U.N. has “taken 
to heart the lesson of Korea and will 
have consolidated invigorated its 
means to repress aggression.” 


Committee 


) 


against, and 3 


and 


RESOLUTION CALLING FOR 
BIG-FIVE MEETING 


Two days later—October 21—the Po- 
litical Committee approved unanimously 
a resolution by Iraq and Syria recom- 
mending that the five great powers 
listed in the charter—the United States, 
France, Britain, China, and the So- 
viet Union—meet and discuss all prob- 
lems which are likely to threaten 
international peace and hamper the ac- 
tivities of the United Nations “with a 
view to their resolving fundamental 
differences and reaching agreement in 
accordance with the spirit and letter of 
the charter.” 

Fifty-nine countries voted for this 
resolution. The sixtieth, Iceland, was 
absent. At the committee 
Dulles warned against 
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hopes. He and Secretary Acheson have 
made it clear that the United States is 
interested in Soviet deeds for peace 
rather than Soviet words. 

On his part, Vishinsky has said that 
he, too, wants deeds instead of words 
—and there the matter rested in mid- 
October. 


SOVIET PROPOSALS FOR PEACE 


With these resolutions out of the way, 
the Political Committee turned to the 
major Soviet item for this session. In 
brief, the Soviet Union would have the 
Assembly : 

1. Condemn propaganda in favor of 
a new war now being conducted in a 
number of states and prohibit such pro- 
paganda. 

2. Prohibit unconditionally the use of 
atomic bombs and institute a system of 
international control. 

3. Declare that the first government 
to use the atomic weapon, or any other 
means for the mass destruction of hu- 
man beings, against any country will 
commit a crime against humanity and 
be regarded as a war criminal. 

4, Express the desire that the United 
States, Britain, France, China, and the 
Soviet Union should combine their ef- 
forts for peace and conclude among 
themselves a pact for the strengthening 
of peace. 

5. Ask the five great powers to reduce 
their present armed forces of all kinds 
by one-third during 1950 and consider 
the question of a further reduction of 
armed forces at one of its forthcoming 
sessions. 

All of the Soviet proposals have been 
made before in U.N. assemblies and 
knocked down by big votes, except the 
point regarding war criminals. It was 
evident in their early talks about their 
proposals that the Russians placed 
great stress on this point. 


PROSPECTS FOR CONTROL OF 
ATOMIC ENERGY 


There has been no hint of a break in 
the atomic energy stalemate and no sign 
that talks among the six sponsoring 
powers will be resumed. They were dis- 
rupted last January when the Russians 
walked out because of the presence of 
the Nationalist Chinese. The steering 
committee of the General Assembly 
voted to forego any debate on atomic 
energy control in the Political Commit- 
tee; the question, then, will go to the 
floor of the Assembly, where no fruitful 
discussion of the problem can be antici- 
pated. 


President Truman’s Proposal for a 


New U. N. Disarmament Commission 


N OCTOBER 24, in his United 
O Nations Day speech at Lake 


Success, President Truman pro- 
posed that the work of the UNAEC 
and the U.N. Commission on Conven- 
tional Armaments be “revitalized” by 
continuing it through “a new and con- 
solidated Disarmament Commission.” 
The suggestion that conventional and 
atomic weapons be considered together 
has been made by the Soviet delegates 
repeatedly during the past discussions 
in the UNAEC, and has been rejected 
by the United States on the ground that 
agreement on atomic weapons, consid- 
ered separately, could be more quickly 
achieved. 

American reluctance to merge the 
questions was examined in the com- 
mentary on the control negotiations 
given in Minutes to Midnight:' 

“The motivation of this American 
position has never been, to our knowl- 
edge, explained officially, but at that 
time [September, 1946], it appeared 
justified in the light of the ‘affirmative’ 
approach to atomic energy control 
adopted in the Acheson-Lilienthal Re- 
port: If one considers the purpose of 
atomic energy negotiations, not merely 
to bring about atomic disarmament, but 
to establish world-wide cooperation in 
developing atomic energy for the benefit 
of mankind, this positive aim could be 
compromised by a tie-up with the purely 
negative effort to reduce armaments. ... 

“Later, when chances for the great 
cooperative program of atomic energy 
development began to fade, and the 
atomic energy control became, even in 
the eyes of the American policy-makers, 
primarily a means of eliminating weap- 
ons whose existence, in the long run, 
threatened American security more than 
it did that of the Soviet Union, the 
justification of the continued American 
refusal to make abolition of atomic 
weapons a part of general disarmament 
became less obvious. On two occasions, 
in 1946 and 1950, Senator Tydings has 
challenged the State Department’s atti- 
tude on this question, by calling for a 
combined atomic and conventional dis- 
armament conference: in his view, 
America was foolish to offer disarma- 
ment in the atomic field, in which she 
had the greater strength, without re- 
questing simultaneous reduction of con- 
ventional arms, in which the Soviet 


Union was more powerful. 

“Another aspect of the same problem 
has been the persistent American refu- 
sal to include a census of atomic weap- 
ons in the planned general inventory of 
national weapons. At first, this refusal 
could be justified by the strategic value 
to the United States of the Soviet ig- 
norance of the number of our atomic 
bombs—while we were certain that the 
Russians had none. After the Soviet 
Union broke the American monopoly, 
the validity of this argument became 
questionable. The USSR undoubtedly 
knows what amount of fissionable ma- 
terials is needed to make a bomb; and 
enough public information has trickled 
out to permit Soviet experts to estimate 
—even without the help of spies—the 
approximate rate of production of fis- 
sionable materials in American plants. 
The ‘top secret’ of our atomic arsenal 
has thus become threadbare. On the 
other hand, the interest of America and 
its Allies in knowing the rate of pro- 
duction of Soviet bombs is growing. Yet 
the changed situation does not seem to 
have changed the American policy; at 
least, the suggestion of Senator Mc- 
Mahon that America should reveal its 
bomb stockpile has been met with stern 
official disapproval. (The Senator made 
this proposal for a different but not less 
valid reason—because he considered the 
knowledge of our atomic arsenal indis- 
pensable for intelligent evaluation of 
the American military situation by 
Congress and the people.) The insist- 
ence of the United States that atomic 
bombs be excluded from an arms census 
was confirmed as recently as November, 
1949, at the General Assembly meeting 
in New York—long after the revelation 
of the atomic explosion in the Soviet 
Union.” 

It is interesting to speculate whether 
the President’s new proposal means that 
America is now willing to reveal its 
stockpile figures. 

The hopeful aspect of this proposal 
is that, if the suggested Disarmament 
Commission is created, the talks on 
international control will at least have 
a fresh setting, and one of the declared 
obstacles to Soviet agreement will have 
been surmounted. 





1 Eugene Rabinowitch, Minutes to Midnight. 
The International Control of Atomic Energy 
(Chicago: Bulletin of the Atomic Scientists, 
1950), p. 50. 
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“Minutes to Midnight’ 
Three Reviews 


The Interna- 


Minutes to 
tional Control of Atomic Energy. Ed- 


Midnight: 


ited, with commentary, by EUGENE 
RABINOWITCH. Chicago: Bulletin of 
the Atomic Scientists, 1950. Pp. 128. 
$1.00. 


IDNIGHT is a dark hour, and 
M Minutes to Midnight must tell a 


darkening story. For this is the rec- 
ord of the efforts in the United Na- 
tions to control the atomic weapon, as 
thoughtfully and usefully edited by 
Dr. Eugene Rabinowitch, of the Bul- 
letin of the Atomic Scientists. 

It is a tale that history has not 
yet finished, and it is a warning. Dr. 
Rabinowitch underlines the chances 
that both the United States and the 
Soviet Union may soon have “the 
wherewithal to destroy all the cities 
of the world,” even the human race 
itself. Growing stockpiles themselves 
make new difficulties for any control, 
for “the finished weapons are so easy 
to conceal, so difficult to trace.” And 
how will any U.N. controller know for 
certain that a nation has really de- 
clared all its atomic weapons? 

There is no facile optimism in this 
128-page compendium of the major 
documents of U.N. sessions and some 
of the significant American discussions 
outside. But as Carlos P. Romulo, of 
the Philippines, former U.N. General 
Assembly president, says in the Intro- 
duction, “a thorough understanding of 
the problem and of its implications is 
the first step toward its solution.” 
Dr. Rabinowitch, expressing his own 
personal views, does seek to be con- 
structive. 

As to the record: The 8-by-11-inch 
magazine format is somewhat over- 
whelming, and the black and yellow 
binding a bit intimidating. But the 
story within is well told. The use of 
the early memoranda and reports by 
Dr. Leo Szilard, the James Franck com- 
mittee, Henry L. Stimson, the Carnegie 
Endowment for International Peace, 
and Quincy Wright give a useful and 
interesting background. The U.N. rec- 
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ords are embellished with Dr. Rabino- 
witch’s own commentaries and _ set 
against events such as the Truman 


Doctrine, the Marshall Plan, the Czech- 
oslovak Communist coup. 

At the end are Bulletin articles by 
Cuthbert Daniel Arthur 
and by David F. Cavers, urging shut- 
downs of large-scale production plants 
at least for the present, plus Dr. Rab- 
inowitch’s own views of the prospects. 

Anyone associated with the 
negotiations might wish other points 
had been included. In particular, there 
would be the of 1946 U.N. 
scientific conversations and 1946 and 
1947 control committee talks that led 
most nations to accept the basic prin- 
ciple of international operation of ma- 
jor plants—and even Soviet scientist 
S. P. Alexandrov to indorse “mana- 
gerial control” for uranium 235 separa- 
tion plants at this time. These valuable 
preliminary documents, originally se- 
cret, have now been declassified. Un- 
fortunately, the U.N. has never made 
them available in 
for the public. 
all and 
editor’s problem. 

There is, unfortunately, no mention 
of the fact that the U.N. system has 
made some start on promoting peace- 
ful uses of atomic energy—one of the 
great U.N. opportunities. For nearly 
two years, the World Health Organiza- 
tion has been channeling radioisotopes 
to Latin America. The U.N. has it- 
self published a scientific bibliography 
and given its radio facilities to pub- 
licize some isotope work. 

As to interpretations: With a num- 
ber of the book’s views, it is quite 
possible to disagree. But generally the 
basic facts are there, and the reader 
can himself judge.It would be good 
if public indifference had indeed been 
shocked by the announced end of the 
American monopoly and plans for super- 
bombs (page 10)—but public and gov- 
ernmental apathy is in fact altogether 
too manifest at U.N, 


and Squires 


long 


records 


any printed form 


But no one can cover 


phases, space is always an 





It is good to have it stressed 
(page 38) that the deadlock is “clear- 
ly traceable to the basic idea of the 
Acheson-Lilienthal plan”—the need for 
U.N. operation of major plants—rather 
than, as so many still seem to think, 
to the argument over Bernard Baruch’s 
proposals for eliminating atomic vetoes. 

It is definitely not to be agreed that 
appointment of Warren R. Austin and 
Frederick Osborn as American atomic 
negotiators in 1947 to succeed the high- 
ly independent and skillful Baruch team 
“meant that from now on atomic ener- 
gy negotiations were to become a part 
of the bitter diplomatic game with the 
Soviet Union—a game which soon was 
to become known as the ‘cold war’” 
(page 69). In fact, Mr. Austin—who 
was not “a regular State Department 
man,” despite this assertion on page 68 
—and General Osborn came along with 
hopes of conciliation and even some 
belief that Mr. Baruch had been too 
tough. The frustrations of negotiating 


later hardened both newcomers. It 
is not correct that Soviet Professor 


Dmitri Skobeltsyn “was only permitted 


to sit in on these (1947) discussions 
as an observer,” as page 69 says— 
and in fact, page 72’s footnote ac- 


curately notes that he “declined par- 
ticipation” in two working groups. It 
was a typical and regrettable post-1946 
case of Soviet non-cooperation in tech- 
nical phases. 

The statement is made (page 113) 
that “the little that has transpired 
about the six-power meetings in 1950 
does not show any change in the sit- 
uation worth reporting here.” But it 
should be worth recording that the 
American-British-French-Chinese-Can- 
adian-Russian talks broke off 
January 19, 1950—not over an atomic 
problem—but because the Soviets 
walked out in protest against the pres- 
ence of the Chinese Nationalists at the 
talks. 

This, in itself, symbolizes the Soviet 
view of atomic energy as only one 
more political issue—and perhaps bar- 
gaining point—despite their propagan- 
da moralizing. As page 87 soundly 
puts it in an earlier setting, “the 
Soviet leaders apparently did not con- 
sider the atomic bomb problem of top 
political priority, requiring fast ac- 
tion,” and probably Andrei Gromyko’s 
only instructions for a long time were 
to “keep talking.” 

There are some other questionable 
points, and some less important fac- 
tual and typographical errors. 

As to the conclusions: Dr. Rabin- 
owitch well points out a number of 
issues which the United States never 
clearly defined. For instance, there is 
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the question whether all atomic weap- 
ons—or only national bombs—should 
be prohibited. There is the problem 
of just what the stages and timing 
should be on the way to full control. 
These still-open items have been left 
unnecessarily to become Soviet talk- 
ing points. Dr. Rabinowitch notes the 
Western silence that greeted Mr. Gro- 
myko’s 1947 suggestions that majority 
proposals for quota controls might 
help lead to agreement. These sug- 
gestions unfortunately were never fol- 
lowed up by the Soviets either, and in 
1949, Soviet Foreign Minister Andrei 
Vishinsky rejected the quota idea as 
“devoid of sense”—after the Soviet 
atumic explosion had been achieved. 

Dr. Rabinowitch finds little prospect 
that proposals for a moratorium on 
large-scale atomic production might 
open any way out of the deadlock— 
and in fact, the Soviet bloc denounced 
the Daniel-Squires views both in the 
Security Council and in the Assembly 
last year. He observes that “the psy- 
chological effect of a declaration re- 
nouncing the use of atomic bombs may, 
in fact, be considerable”—but he notes 
that “public opinion may be impressed 
too strongly” and deem such a promise 
as a “substitute for an effective con- 
trol agreement, which it cannot re- 
place.” 

He suggests new efforts to work out 
minority guarantees in the interna- 
tional control agency. He observes that 
a new conference of experts might 
consider the feasibility of a control 
scheme of continuous inspection—still 
rejected by the Soviets—plus quotas. 
He suggests that Western concessions 
on the veto, stages, and complete pro- 
hibition of atomic weapons might per- 
haps induce the Soviet Union to let 
its technical experts, with their new- 
found know-how, join a new study of 
the potentialities of inspection. 

He winds up, all too truthfully, by 
stressing that “however difficult a com- 
promise on the technical aspects of 
atomic energy controls may be, it would 
be self-deception to think that these 
problems are the only, or even the 
main, barrier on the road to survival 
in the post-Hiroshima world.” 

With this source data, it should be 
possible for many a reader to derive 
his own lessons and perhans to stim- 
ulate some new ideas. Ever optimistic, 
Mr. Romulo, in his Introduction, says: 
“The avenues to agreement are limited 
only by our paucity of vision or lack 
of good will. There may be some jus- 
tification for delay; there can be no 
excuse for failure.” 

Some of these lessons and ideas might 
be: First, the unanswered questions 


should be answered and the unexplored 
proposals explored—both to ease agree- 
ment some day and to convince all peo- 
ples of the majority’s sincerity. Next, 
there is a need to state the issues 
as clearly as possible—and it might 
be worth while to spell out by U.N. 
resolution that the peace-wishing na- 
tions do not intend to use atomic weap- 
ons except against aggression, so de- 
fined by international counsel. 

And next, there is an opportunity 
for U.N. to foster even now the peace- 
ful uses of atomic energy—to set up 
a clearing hovse for radioisotopes for 
research and medicine, to publish re- 
sults of work in these fields, to launch 
U.N. laboratories as both the Economic 
and Social Council and the U.N. Edu- 
cational, Scientific and Cultural Or- 
ganization have considered. 

It would be good for the U.N. to 
start peaceful atomic cooperation with 
as many nations as possible on at 
least minimum research terms. Some 
day nations must get into the habit 
of working atomically together. It 
would be fine if U.N. atomic work 
produced worth-while scientific discov- 
eries. At the least, it would focus 
men’s minds, through the U.N., on the 
hopeful promises of atomic energy. 

The more hopeful effort is made, 
the more hope for progress. Lack of 
effort will surely mean lack of prog- 
ress. It may be Minutes to Midnight 
today. But at least until man’s Atomic 
Age, a midnight has always been fol- 
lowed by tomorrow. 

PETER KIHSS 
U.N. Correspondent 
New York Herald Tribune 


N ATTEMPTING to compile a short 
but yet comprehensive collection of 
documentary material on the _ inter- 
national control of atomic energy, Pro- 
fessor Rabinowitch undertook a most 
difficult editorial task. The faculty of 


‘the College of the University of Chicago, 


at whose suggestion this volume was 
prepared, apparently had in mind a 
compact and convenient source book of 
official documents and significant un- 
official discussions which would more or 
less “speak for themselves,” permitting 
the student to analyze the problem from 
the source materials and to come to his 


own conclusions with a minimum of 
guidance or suggestion from editorial 
comment. Unfortunately, the documents 
do not lend themselves readily to such 
treatment. The history of international 
control is already too long and too 
complex to be portrayed easily in this 
manner, at least within the limits of 
one-hundred thousand words, the ap- 
proximate length of this book. In addi- 
tion, many of the most significant ma- 
terials in the records of the U.N. Atomic 
Energy Commission are not to be found 
in the formal reports and resolutions 
which lend themselves to reprinting in 
whole or in part, but are contained 
here and there in the verbatim or sum- 
mary records of hundreds of committee 
meetings and need to be pulled out and 
interpreted to reveal the pattern of 
events. 

In view of these difficulties stemming 
from the nature of the subject and 
from the requirements of the documen- 
tary format, Professor Rabinowitch has 
done an excellent job. While keeping 
the main emphasis on the reprinting of 
documents, there is enough commentary 
—about 25 per cent of the total length 
—to hold the story together and to make 
this one of the best critical and ana- 
lytical histories of the subject which 
has as yet appeared. 

This is not to say that the volume 
does not have its imperfections and 
limitations—and these entirely aside 
from the problems created by the docu- 
mentary format and by limitations of 
space. There are a number of minor 
factual inaccuracies; the sources of the 
materials used, especially in the con- 
necting commentary, are not always 
adequately identified by footnote refer- 
ences; there is insufficient variation in 
type face to help the reader distinguish 
easily between the documentary ma- 
terial and the commentary; and the 
chronological order of events is some- 
what hard to follow at certain points. 

As might be expected, there are also 
major questions of substance and inter- 
pretation on which other students of 
the international control problem would 
differ with the editor. Some of these 
would be concerned with the choice of 
documentary materials. Even within 
the space limits of the book as now 
constituted, questions may be raised, for 
example, on the inclusion of lengthy 
excerpts from both the Szilard memo- 
randum and the Franck Report in 
Chapter 1, and from both the Daniel 
and Squires article and the Cavers ar- 
ticle in Chapter 9—and to the exclusion 
of any material whatsoever from such 
important sources as J. R. Oppenheim- 
er’s article of February 1948 in Foreign 
Affairs, the published articles of Fran- 
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cois deRose, the Byrnes memoirs, Mr. 
Baruch’s correspondence with Congress- 
man Vorys, Chester Barnard’s 1948 
lecture at Dartmouth, the speeches of 
Frederick Osborn and General Mc- 
Naughton, and significant comment in 
Great Britain and in Europe. 


Differences of opinion may also be 
expected concerning the emphasis and 
the interpretation in the commentary— 
for example, whether the nearest ap- 
proach to serious negotiation on the 
part of the Soviets was in February 
1947 with the submission of their 
amendments to the First Report, or two 
or three months later and in a signifi- 
cantly different context; whether the 
1948 Assembly session at Paris was 
treated at sufficient length, especially 
with respect to the close votes on the 
motions to approve the Majority Plan 
“in substance only”; whether the curi- 
ous relationship, or lack of relationship, 
between the positions taken by the two 
principal powers in the Commission on 
Conventional Armaments and in the 
Atomic Energy Commission is sufficient- 
ly explored. 


Finally, there will be those who will 
regret that Professor Rabinowitch could 
not find the space to consider and ana- 
lyze at greater length such critical 
questions as the problem of actually 
working out a “strategic balance” in 
the geographical dispersion of large 
plutonium-producing facilities; the na- 
ture and the extent of the influence 
exerted by the idea of a lengthy Ameri- 
can monopoly of the bomb, and by the 
assumption of an early and economical- 
ly important role for atomic power; and 
the acceptability of the changes in the 
balance of power which would result 
from atomic energy control without 
limitation and control of other arma- 
ments and armed forces. 


To sum up, this is certainly one of 
the two or three most useful and ob- 
jective efforts to date to compress the 
problem of atomic energy control into 
reasonable compass for the general 
reader—even though its original and 
primary purpose was, apparently, to 
serve as a college teaching tool. It is 
to be hoped that with his long and 
intimate acquaintance with the subject 
the editor may find the time before too 
long to give us his critical analysis of 
the problem without restrictions im- 
posed by time, space, or the need to 
reprint documents for their own sake. 


ROBERT W. FRASE 


Falls Church, Va. 
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“i ERPETUAL peace is, therefore, 

no empty idea, but a practical 
thing which, through its gradual solu- 
tion, is coming always nearer its final 
realization; and it may well be hoped 
that progress toward it will be made 
at more rapid rates of advance in the 
times to come.” So wrote Immanuel 
Kant more than one hundred and fifty 
years ago. It need hardly be added 
that Kant, writing in 1795, was not 
merely voicing a _philosopher’s idle 
dream. Readers of his Eternal Peace 
will recall that he notes at the beginning 
of the essay that his title may seem 
fitter for a graveyard than for a living 
condition of men. But Kant combined 
in amazing degree the opposite themes 
of pessimism about human nature and 
moral optimism about men’s future. 
The more clearly a situation brings out 
the evil in men, he seemed to argue, 
the more clear and more compelling the 
case for the right becomes. 

In this interpretation of Kant, Min- 
utes to Midnight is a fitting sequel and 
embodiment of the essay on Eternal 
Peace. The pamphlet brings up to date 
and systematizes brilliantly an earlier 
collection of important documents made 
in 1947 for the use of the Social Sciences 
third-year course at the College of the 
University of Chicago. In it we see the 
scientists, the statesmen, the soldiers 
struggling with the largest devices for 
evil yet discovered. The principle of 
War, and war’s inventions, begins the 
story. But the story is itself as moral 
as the strict professor of Koenigsberg 
could have asked—the struggle for a 
mode in which to formulate morally 











and peacefully the employment of the 
new power. A modern admirer of Kant 
might wish that his master were here 
to define for us anew the principles of 
that formulation. 

Minutes to Midnight is, of course, no 
more a mere morality play than it is a 
mystery. It is, for teachers of social 
science like myself, primarily a fasci- 
nating study in public policy—in the 
development of a policy decision of stag- 
gering importance. In it the varied 
strands that go to make policy are 
woven skillfully into a clear and intelli- 
gible pattern. Eugene Rabinowitch has 
built a lucid and dynamic narrative 
around the basic documents in the his- 
tory of proposals for international 
atomic energy control—from the early 
memoranda that preceded the first ex- 
plosion, through the preliminary Big 
Three agreement, the Acheson-Lilien- 
thal Report, the American proposals in 
the U.N., the Soviet position, and the 
attitudes of the other members of the 
U.N. The military urgencies attending 
the development of the nuclear bomb, 
the strategic and moral considerations 
prompting the American proposals, the 
play of negotiation, of stubbornness, of 
suspicion, of persistence and imagina- 
tion, the semantical sources of mis- 
understanding, and the substantial po- 
litical difficulties of American-Soviet 
communication all are presented here 
for the student of public policy to study 
and weigh. 

This reviewer has no special compe- 
tence in the field of negotiations over 
international control of atomic energy. 
He finds Minutes to Midnight a dispas- 
sionate and objective account in which 
due space seems to be allotted to the 
various contending views. Beyond that 
judgment, he relies upon the judgment 
of the more informed. But he is clear 
about its eminent importance for college 
students and for the general public. Its 
great service is in. focusing attention 
upon the problem of atomic energy con- 
trol as something that is a problem, 
about which men can and do devise, and 
about which men should and can come 
to agree. 

Kant’s great dictum was that in hu- 
man affairs moral considerations must 
have priority over the technical, the 
scientific. The Kantian view is one that 
has hardly flourished in the twentieth 
century. The scientists have tended to 
have their way with the rest of us. 
Their power has been unquestioned, 
and so, in large, have been their cre- 
dentials. The particular excellence of 
Minutes to Midnight consists in the way 
in which a Copernican Revolution is 
revealed in the attitudes of the scientists 
themselves. Here we see them not mere- 
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ly submitting to the moral sense of the 
human community, but leading it, for- 
mulating it, of necessity. We see them 
in active commerce with the official 
makers of public policy. The public is 
advised of their attitudes toward science 
and its role in the community. The 
public also is made cognizant of the 
interplay between the scientists and the 
officially designated representatives of 
the state. The somewhat tattered adage 
that social science must overtake the 
natural sciences seems well on the way 
to being replaced by the precept of 
effective cooperation among the prac- 
titioners in the several fields. 


Minutes to Midnight admits of a 
variety of readings. For the thorough 
student it presents a careful and sophis- 
ticated combination of the essential 
historic documents (the Baruch state- 
ment, the Acheson-Lilienthal Report, 
various Soviet statements, the Zero- 
Zero plan) together with effective inter- 
stitial narrative by the editor. For those 
who must read more rapidly, a judicious 
sampling of the documents together 
with the narrative can supply a com- 
plete and informative account. As we 
used it in the College this year, our 
emphasis was upon the problem of inter- 
national organization; equally it poses 
questions of the international organiza- 
tion of national societies, of the role of 
scientists in those societies, of the con- 
trol of science by civilian and military 
authorities, and of the extent to which 
public opinion in a democratic society 
must be informed on matters of vital 
public significance. 


On this last point an academic review- 
er is perhaps bound to offer a brief 
remark, again out of Kant. For Kant, 
the touchstone of morality in public 
policy was to be found in the appro- 
priateness of full and open publicity. 
What couldn’t be made public was 
wrong; what must—to be effective— 
be made public was good. Perhaps the 
view is too simple for these difficult 
times. But as an ideal it appears beyond 
question. That any matters of life and 
death to all men should remain perma- 
nently locked up away from public 
understanding appears—in a democracy 
—wrong and suicidal. In the present 
circumstance, Minutes to Midnight is a 
significant step in bringing such a 
matter more nearly into the area of 
public information and understanding. 


DoNALD MEIKLEJOHN 


The College 
The University of Chicago 


“ATOMIC ENERGY” 


Atomic Energy. Edited by R. E. 
PEIERLS and J. L. CRAMMER. Eng- 
land: May 1950. Distributed in the 
United States by Allen Lane, Inc., 
Baltimore, Maryland. $0.35. 

HIS collection of nine articles on 
B guetn energy is worth many 
times its price to the layman who 
wants a lucid introduction to this sub- 
ject. In fact, it provides a quick and 
instructive look at the more important 
aspects of this field for the non-nu- 
clear scientist as well. The roster of 
distinguished contributors includes 
two of the leading physicists in the 
wartime British Atomic Mission to 
this country—Professors Rudolph 
Peierls and Otto Frisch—as well as 
Sir John Cockcroft, head of the Atom- 
ic Energy Research Establishment at 
Harwell. American contributors to the 
volume are Professors Hans Bethe 
and Philip Morrison, of Cornell. 

An introduction by Peierls, setting 
in historical perspective the large- 
scale release of atomic energy, shows 
how this achievement stemmed, with 
unexpected speed, from the “imprac- 
tical” pursuit of knowledge for its 
own sake. The chapter concludes with 
a brief discussion of the hydrogen 
bomb, underscoring a profound prac- 
tical difference between light-element 
and fission reactions: thermonuclear 
chain reactions can be used only for 
destruction. 

Bethe traces our conceptions of 
atoms and nuclei from the eighteenth- 
century experiments of Lavoisier, 
through the epochal discoveries of 
Mendeleyev, Rutherford, Bohr, and 
Chadwick, and the purely academic 
atom smashing of the thirties, down 
to the fission of uranium. 

In the two following chapters, the 
principal methods of producing nucle- 
ar fuel—separation of isotopes and 
production of plutonium—are out- 
lined. The variety of processes which 
have been devised, based on the first 
of these methods alone, should dis- 
abuse the most innocent reader of the 
notion that a unique secret, a magic 
formula, is needed for making a nu- 
clear bomb. 

A concise article on the world’s sup- 
ply of uranium and thorium ores— 
‘the sole sources of fissionable fuels— 
is contributed by C. E. Tilley. 

Morrison’s account of the fast chain 
reaction explains some of the difficul- 
ties in bomb design, e.g., the problem 
of spontaneous fission. The physical 
effects of an atomic explosion—the 
ball of fire, the mushroom, the blast 
and heat effects, and the nuclear ra- 


diations—are graphically described. 

Radioactive tracers, along with the 
high neutron fluxes, which produce 
them, are surely the most important 
by-products of nuclear technology; 
their role in biological and industrial 
research is outlined by W. J. Arrol 
and K. Fearnside.! The discussion of 
tracers ends with a note of caution to 
investigators who contemplate using 
these substances: research workers 
must first be trained in the safe han- 
dling of radioactive materials, and 
appropriate laboratory facilities must 
be provided for safety. 

This timely warning is followed by 
a brief exposition of radiation hazards 
by J. L. Crammer, who depicts the 
biological effects of radiation, and the 
protective measures such as shielding 
and monitoring employed to cope with 
the health hazards. 

Finally, some insight into the meth- 
ods of detecting sub-atomic particles 
is provided by Frisch, who has himself 
used the tools of nuclear physics with 
skill and imagination. 

The book is well illustrated with a 
set of plates, including pictures of 
Harwell’s reactor, Gleep, Canada’s 
Chalk River reactor, and France’s 
pile, Zoe, at Fort Chatillon. To those 
who tend to associate atomic energy 
exclusively with Oak Ridge or Los 
Alamos, these photographs provide a 
salutary reminder that nuclear sci- 
ence, like all science, is international. 

The scientist unfamiliar with nu- 
clear reactors will find the chapter by 
Cockcroft especially rewarding. In 
addition to explaining how a con- 
trolled chain reaction works, he dis- 
cusses the practical difficulties of 
building a power pile, and a:sesses 
the possibilities of breeding fissionable 
fuels. If a few paragraphs in this 
same chapter should prove a bit diffi- 
cult for the lay reader unaccustomed 
to exponential functions, he will never- 
theless do well to pass lightly over this 
portiow, and read on. With perhaps 
this sole exception, the book requires 
no mathematical background. Alto- 
gether, the editors have succeeded in 
producing an eminently authoritative, 
yet readable volume. 


MAuRICE M. SHAPIRO 


Naval Research Laboratory 


1 Speaking of pile-produced radioisotopes, it is 
worth mentioning that the British Atomic Energy 
Establishment at Harwell has been producing an 
increasing quantity and variety of these valuable 
substances. Like the products of the Oak Ridge 
pile, these radioactive materials are shipped to 
research institutions throughout the world. In the 
light of this development, which was already in 
the making at the time of the recent controversy 
within the U.S. Atomic Energy Commission on 
foreign shipments of isotopes, it is all the more 
difficult to understand, much less to justify, the 
opposition of the lone dissenting commissioner to 
such exports. 
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“THE HISTORY OF NATURE" 


The History of Nature. By C. F. von 
WEIZSACKER. Chicago: University of 
Chicago Press, 1949. Pp 191. $3.00. 


N THE present book we have an 
outline of a cosmology, based upon 
the present state of knowledge in as- 
tronomy, physics, and biology. It is ex- 
plicitly what all cosmology is implicit- 
ly, an effort to gain insight into “the 
whole edifice of the sciences” possess- 
ing human importance because this 
edifice is connected with the frame- 
work of values in which men define 
the interests that engross them, their 
hopes and anxieties, the rules they 
live by. The author conceives that in 
its particularity, in its specialization, 
“science is power” and as such lacks 
ethical relevance. Such relevance ac- 
crues to science when it, as one half- 
circle, can be joined with the half- 
circle of humanistic interests; the one 
concerned with the natural conditions 
of human existence, the other with 
the human character of natural knowl- 
edge. 

The first chapters deal with the 
history of the earth, the spatial struc- 
ture of the universe, and its time 
structure. In the last of these the 
evidence is given from which present 
estimates of the age of the universe 
are derived. This brings the author 
to a discussion of the entropy law and 
the “historic character” of time. Ac- 
cording to Bergson, science has always 
spatialized time, abstracting the as- 
pect of duration and representing this 
by geometrical construction, ignoring 
the reality of present passage, the 
actual character of the past as against 
the potential character of the future. 
Weizsicker, however, employs the his- 
toric character of time in a somewhat 
Kantian “deduction” of the second law. 
The entropy concept does not introduce 
directionality, for in equilibrium the 
probability of increasing entropy “for- 
ward” and “backward” is the same. 
Granted the historic character of time, 
however, we resolve the difficulty by 
simply not applying the entropy law 
backward. Not the past, in which 
events are fixed, but the future, in 
which they are potential, is the do- 
main of probability. By way of brief 
comment: It is not the ontological 
character of the past which prohibits 
probabilistic description. “Backward” 
statistical predictions are often possible 
and verifiable; whenever, in fact, equi- 
librium conditions can be assumed. The 
general probabilistic formulation of the 
entropy law is, however, in non-equilib- 
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rium terms, and this implicitly defines 
a time-direction. The empirical ground 
for such non-equilibrium description is 
so pervasive that we might correctly 
replace Weizsicker’s statement “There 
are fewer empirical elements in this law 
than in any other law of physics” by 
its extreme opposite—depending, un- 
doubtedly, on which half of the nature 
knowledge circle we are occupying. 

The fourth chapter comprises a dis- 
cussion of the concept of infinity. The 
infinity of God in Christianity was 
taken over by the secular world view of 
science, and attributed to nature (in- 
finite space and time) and man (infinite 
potentiality of progress). Now science 
is destroying its own myth (finite space 
and time, heat death). Concepts have 
meaning only in relation to human prac- 
tice. The eternal framework is rejected 
from science as a myth. “Free, knowing 
man is master of his objects, and for 
this very reason they lend him no sup- 
port.” What is left is nihilism; at its 
most honest, “the confession that hopes 
are not worth holding, that values have 
collapsed, that life is without meaning.” 
Later, we will see, there is a counter- 
pole to such nihilism. Throughout this 
chapter, one is reminded strongly, by 
style and mood, of the existentialist 
philosophers. The arguments are argu- 
ments of the heart; their logic is that 
of pathos. Those who have not traversed 
these paths and those who have tra- 
versed them for the last time may be 
unmoved. The knowledge of the inappli- 
cability of old concepts in new regions 
is only the negative side of progress in 
knowledge. And the infinity that science 
has always presupposed, and still pre- 
supposes, is not the infinity of space or 
time, but the infinity of experience; 
nature is at once knowable and tran- 
scendent of knowledge achieved at any 
given data. This infinity is a fact of 
concrete human experience not contra- 
vened, except through the logic of 
pathos, by cosmical “heat death.” 

The following chapters on star sys- 
tems and stars are among the most 
interesting. Starting from the explo- 
sion theory now widely discussed, but 
essentially leaving this aside, Weizsiack- 
er works with an initial state of diffuse 
masses of gas. The hypothetical stages 
of evolution are clouds, rotatory forms, 
and spheres. Initially random distribu- 
tion brings about gravitational conden- 
sation, and the clouds so formed develop 
into rotatory forms. Turbulence pre- 
vents this process from going to com- 
pletion, forming new subordinate clouds. 
The inner structure gradually collapses 
into a spherical system, the outer es- 
capes. The initial kinetic energy is 
partially lost, leaving behind a more 





orderly spatial distribution. Basically 
similar process on the small scale lead 
to Weizsicker’s theory of the formation 
of stars and planets. In this and later 
chapters the author develops a general- 
ized evolutionary concept, the “tendency 
toward the evolution of differentiated 
forms,” applicable also to the discussion 
of life in subsequent chapters. 

Chapters viii and ix are concerned 
with biological evolution, of which a 
readable account is given, and with 
methodological problems of biology. 
Chapter x, on the Soul, starts with an 
interesting and, in this reviewer’s opin- 
ion, sound analysis of the psychic in 
the tradition of Spinoza, and against the 
dualism of Descartes. The chapter ends 
with a discussion of the polarity of 
instinct and intelligence. 

The final chapters, on the outer and 
inner history of man, are from a scien- 
tific viewpoint least adequate. After a 
brief suggestion of biological origins, 
the author proceeds to discuss the “mor- 
phology” of the rise and fall of civiliza- 
tions. In the style of Spengler or Toyn- 
bee he abstracts completely from what 
has been established concerning the 
evolution of man’s material mode of 
existence and its relation with his spir- 
itual evolution. What results is, in this 
reviewer’s opinion, not superior to what 
usually results in such cases. The de- 
tailed study of the evolution of man’s 
material relations with nature and with 
other men is to human historiography 
what Newtonian mechanics is to the 
“history of nature”: a knowledgeable 
discipline without which discussion in a 
grander style comes to be mainly of 
autobiographical interest. For contrast 
the reader is referred to the writings 
of Gordon Childe, of which one rather 
naively anti-theoretical anthropologist 
said, “That’s not theory, it’s just a 
summary of what we know.” 

The final topic of the book is the 
exposition of the alternative to nihilism 
in Christian love. The resistance to this 
love, armed with science as power, plays 
the role of Anti-Christ. At this point 
the book ends, with an implied transi- 
tion to practical matters beyond its 
scope. Prior to this transition, how- 
ever, we might wish for some denota- 
tion of these qualities. Does Christian 
love emanate only or mainly from 
Christian nations? And where, concrete- 
ly, is Anti-Christ exemplified? In the 
discussion of human affairs we can 
least afford to refrain from testing our 
generalizations by reference to what is 
particular and complex. Otherwise they 
drift, willy-nilly, from the domain of 
knowledge to that of obscurantism. 

DAviD HAWKINS 
University of Colorado 
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URANIUM PROCUREMENT POLICIES 


HE expanded national defens2 pro- 
gram will of necessity involve in- 
creased requirements for uranium. It 
is of interest, therefore, to examine the 
methods adopted by the U.S. Atomic 
Energy Commission for stimulating the 
domestic production of uranium. A 
discussion of these policies has recently 
been given by Jesse C. Johnson, Man- 
ager of the Raw Materials Operations 
for the Atomic Energy Commission. 
The fundamental premise upon which 
the Commission has proceeded is that 
primary reliance must be placed on 
the mining industry of this country 
in expanding domestic production. 
While the Commission is prepared to 
assist by making geological surveys, 
furnishing free testing and assaying 
service, and, most important, guaran- 
teeing a market for uranium ore, it 
is to the prospectors and the mining 
companies that the Commission looks 
for the finding, mining, and processing 
of the uranium ores. A particularly 
important role is assigned the individ- 
ual prospector in the detection of new 
deposits. Although nearly one hun- 
dred government geologists are study- 
ing occurrences in various parts of 
the United States, the recent discov- 
eries of the important carnotite de- 
posit at Shiprock, New Mexico, and the 
autunite-torbernite deposit at Marys- 
vale, Utah, were the work of private 
prospectors. Geologists, of course, are 
essentia! in evaluating and developing 
ore reserves and in finding ore, but 
their efforts must be augmented by 
the hundreds of prospectors and min- 
ers, who are always in search of new 
mineral deposits. The success of the 
Commission in stimulating the discov- 
ery of new deposits can be gauged 
from the promising prospects which 
have been uncovered in Colorado, Utah, 
Arizona, New Mexico, Nevada, Wyo- 
ming, Idaho, Montana, and Michigan. 
Although information is still incom- 
plete, it appears likely that some of 
these deposits, at least, will become im- 
portant domestic sources of uranium. 
The Atomic Energy Commission has 
also undertaken to stimulate produc- 
tion by setting guaranteed minimum 
prices for uranium ore. These guaran- 
teed prices were designed to provide 
an adequate incentive for private ex- 
pansion of the domestic uranium in- 


1In a speech delivered before the American 
Mining Congress, Salt Lake City, Utah, August 30, 
1950. 


dustry. In 1948, when the Commis- 
sion’s ore-buying program was an- 
nounced, only fifteen individual mining 
operations, employing a total of fifty- 
five men, were active on the Colorado 
Plateau. Four of the five process 
plants established there during the war 
had been closed, and the fifth was op- 


erating at half-capacity in 1947. Under 
the stimulus of the guaranteed price 
for uranium, there are now over two 
hundred different mining operations in- 
volving total employment of more than 
one thousand men. All five processing 
plants are now operating at full capac- 
ity, and new plants are under con- 
sideration. Ore production is at an 
all time high, and this increase has 
been achieved without direct govern- 
ment financing of private operations. 

With respect to other potential sour- 


(Continued on page 352) 
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Safe handling of radio-active isotopes is as special a job as it is 
an important one. That’s why Kewaunee designed this 
entirely new “Fume Hood of the Future.” 


The ducts, hood interior, trough and working surface are made of 
stainless steel. New hood design and baffle system assure a 
uniform, low-velocity flow of air... prevent gases from 
being carried back toward the face of the hood by reverse 
eddies or turbulence. No auxiliary duplicate duct system for 
incoming air is required. The working surface is specially 
braced to permit a safe loading of 4,000 pounds. 


If you’re handling, or planning to handle, radio-active materials, 
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the new Kewaunee No. 3600 Fume Hood. 
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and Metal Laboratory Equipment 





C. G. Campbell, President 
ADRIAN, MICHIGAN 


Representatives in Principal Cities 
5088 SOUTH CENTER STREET ° 


349 








RITISH and American scientists 

held a two-day discussion in Ox- 

ford, England on September 14 
and 15. The meeting was arranged by 
the Atomic Scientists’ Association of 
the United Kingdom and the Federation 
of American Scientists. Like the FAS, 
the Atomic Scientists’ Association was 
formed at the end of the war by scien- 
tists who had worked in the Manhattan 
Project, and has carried on a similar 
program in the United Kingdom. The 
purpose of the meeting was simply to 
discuss subjects of mutual interest; no 
formal action was taken and, indeed, 
no attempt was made to arrive at con- 
clusions. 

Since world control of atomic energy 
has been of primary concern to both 
groups, the first subject considered was 
the status of control negotiations in the 
U.N. It was felt that political consider- 
ations stood in the way of agreement 
at present and that it was not worth 
while discussing the technical aspects 
of the problem or trying to stimulate 
further discussions in the UNAEC. 
While it once seemed hopeful to try to 
reach agreement on atomic control as 
a separate issue, it now appears un- 
realistic to consider this problem except 
in relation to others such as general 
disarmament. It was agreed that con- 
tact between East and West on the 
diplomatic level was not very promising. 
If only the “Iron Curtain” could be 
penetrated, then perhaps it would be 
possible to build an area of understand- 
ing among the peoples themselves. An 
American member tentatively suggested 
that the U.S. should try to encourage 
exchange of students by offering schol- 
arships to students behind the Iron 
Curtain. If such a thing were possible, 
the group thought it would be a useful 
step. On rare occasions Russian scien- 
tists have visited England, with a gain 
to better understanding on both sides. 

Although the Oxford meeting occurred 
before the passage of the McCarran 
bill, American policy in excluding vis- 
itors suspected of communist sympathy 
came in for considerable criticism, Such 
exclusion, it was believed, amounts to 
building an American Iron Curtain, 
just as dangerous as is the Russian one. 
In the great middle area between the 
U.S. and the USSR, the American cur- 
tain is a great discouragement to those 
who have struggled for freedom. The 
Iron Curtain certainly cannot be re- 
moved by erecting another in series 
with it. As scientists, we must continue 
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SCIENTISTS DISCUSS WAR AND PEACE 


to stress the need for international co- 
operation and a more rational approach 
to this problem. There was some dis- 
cussion of the military significance of 
technical and scientific secrets, but no 
one felt that these would be seriously 
threatened by a policy of greater open- 
ness. 

Professor Niels Bohr’s Open Letter to 
the United Nations (see Bulletin, July 
1950), which was circulated by both 
organizations, lays great stress on the 
importance of “openness” as a neces- 
sary condition for stable peace. All 
concurred in the philosophy expressed 
in the letter and thought it should re- 
ceive continued study by our members. 
The group agreed, however, that a pol- 
icy of “openness,” if adopted by the 
West solely for propaganda purposes, 
would do more harm than good. If 
adopted as a goal toward which policy 
is continually directed, this concept 
holds great promise, especially if steps 
could be taken, like that mentioned 
above, as evidence of real belief in this 
goal. 

In a recent issue of the Atomic Scien- 
tists News, Professor Peierls examined 
the mora! problems involved in the use 
of atomic weapons: if one grants that 
fighting may be necessary, then the 
object of war is to win—but without 
unnecessary 
property. Atomic weapons are so de- 
structive and so relatively easy to use 
that the possibility of excessive (and 
so, immoral) destruction 
matter of primary concern. A discus- 
sion of his arguments led to a considera- 
tion of the military importance of atom- 
ic weapons. It was agreed that the 
experience of the last war had shown 
area bombing to be brutally destructive 
but not militarily useful. However re- 
pulsive it may be to contemplate an- 
other war, it is necessary to do so. 
Military preparations are being made. 
How they are made not only will deter- 
mine their effectiveness if used, but also 
may affect the possibility of avoiding 
war. Although no solutions to these 
problems were found at the meeting, it 
was affirmed that because many scien- 
tists are. in a position to advise the 
defense agencies, the need for respon- 
sible thinking on their part is especially 
important. 

European opinion considers the Stock- 
holm Peace Appeal a very effective piece 
of propaganda. American scientists cer- 
tainly favor effective control of atomic 
weapons but hardly see the object in 


destruction of life or 


must be a 





signing the Appeal when all the United 
Nations are agreed on the importance 
of such control. The question is “how”, 
and the Stockholm Appeal ignores the 
question. Each participant could think 
of logical cbjections to signing the Ap- 
peal, but these were no reply to an 
effect which is fundamentally psycho- 
logical. Our position is difficult because 
communists cannot see why we should 
refuse to sign if we are in general 
with the substance of the 
statement, and the 


agreement 
average man in 
countries outside the United States is 
both afraid of the bomb and convinced 
that it is the responsibility of the 
United States to avoid its use. There 
seems to be little that our organizations 
can do in this regard. 

The meeting closed with plans for 
closer cooperation in the future. It is 
hoped that an opportunity will arise to 
hold a simliar discussion meeting next 
year. The Bulletin of the Atomic Scien- 
tists is widely read in England, and 
Americans would enjoy reading the 
Atomic Scientists News (published by 
the British Atomic Scientists’ Associa- 
tion, 7 Victoria Street, London, S.W. 1, 
England). 

The list of participants in the joint 
meeting follows: 

For the British 
Association : 


Atomic Scientists’ 
Professor R. E. Peierls, 
President, Atomic Scientists’ Associa- 
tion (Birmingham University); Dr. J. 
L. Michiels, Editor, Atomic Scientists 
News (Imperial College, London); Dr. 
Kathleen Lonsdale (University College, 
London); Professor N. F. Mott (Uni- 
versity of ‘Bristol) ; Professor H. W. B. 
Skinner (Harwell); Sir G. P. Thomson 
(Cambridge). For the Federation of 
American Scientists: Mr. W. A. Higin- 
botham, Chairman, FAS 
Laboratories) ; 


(Brookhaven 
Professor A. Roberts, 
Treasurer, FAS (University of Roches- 
ter); Professor S. K. Allison (Univer- 
sity of Chicago); Dr. D. L. Hill (Van- 
derbilt University) ; Dr. Carson Mark 
(Los Alamos); Dr. George Placzek (In- 
stitute for Advanced Study); Dr. M. 
Shapiro (Naval Research Laboratory). 
Also participating was Dr. L. Kowarski 
of the French Atomic Energy Commis- 
sion. 

WILLIAM A. HIGINBOTHAM 
Chairman, 


Federation of American Scientists 
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NEWS IN BRIEF 








AEC APPOINTMENTS 


Dr. Thomas Keith Glennan, on leave 
as president of Case Institute of Tech- 
nology, was sworn in as a member of 
the Atomic Energy Commission on Oc- 
tober 2. The other four members of the 
commission are at present: Chairman 
Gordon Dean, lawyer; Dr. Henry D. 
Smyth, physicist; Sumner Pike, busi- 
nessman; and Thomas Murray, engi- 
neer and financier. This is the first time 
since the resignation of David E. Lili- 
enthal (February 15) that there has 
been a full five-man commission. 


* * 


Marion W. Boyer has been appointed 
General Manager of the AEC, to suc- 
ceed Carroll L. Wilson, who resigned on 
August 8. Mr. Boyer will take over on 
November 1, and Carleton Shugg, who 
has been serving as Acting General 
Manager, will resume his post as Depu- 
ty General Manager. 

Mr. Boyer comes to the AEC staff 
from the senior executive group of the 
Esso Standard Oil Company where he 
has been Vice President in charge of 
manufacturing. His twenty-three years 
of service with this company have in- 
cluded broad technical experience and 
the direction of large-scale manufactur- 
ing and research operations. 


PRIORITIES 


On October 3, the National Produc- 
tion Authority instituted a priorities 
system which gave the Department of 
Defense and the AEC first call on the 
nation’s industrial production. Under 
the new system, a “defense order” is 
to be given priority over all civilian 
orders on hand at a given plant. Orders 
which carry the D.O. stamp must be 
accepted and filled unless this accept- 
ance would jeopardize a previously 
placed D.O. order. The National Pro- 
duction Authority directive makes it a 
criminal offense to willfully violate any 
provisions of the regulation. The man- 
datory nature of the D.O. stamp will 
extend down from the original contrac- 
tor to subcontractors and suppliers. 


In line with this priority system, the 
AEC authorized the managers of its 
nine operations offices to apply D.O. 
ratings to direct contracts and purchase 
orders to meet authorized operations. 
The authority to apply the priority rat- 
ings was limited to: (1) $34 million of 
deliveries per quarter up to December 
31, 1951, for operations program mate- 
rials; (2) a total of $825 million in 
commitments on construction programs 
up to June 30, 1951. The nine AEC 
operations offices are: Idaho, Chicago, 
Schenectady, New York City, Hanford, 
Oak Ridge, Sante Fe (Los Alamos), 
Raw Materials (Washington, D.C.), and 
“New Operations Office” (announced on 
August 2, 1950, after it had been de- 
cided to develop H-bombs). 


ATOMIC ARCHEOLOGY 


The method of dating archeological 
materials by analysis of isotopic con- 
stitution of carbon present in them was 
first described in 1947.1 It makes use 
of the fact that the concentration of 
carbon 14 in living matter is the same 
as in the atmosphere (from which car- 
bon is assimilated by plants) but be- 
gins to decrease (with a half-life of 
about 5,000 years) as soon as the car- 
bon exchange with the atmosphere is 
stopped by death. On September 17, 
1950, the New York State Science Serv- 
ice announced that Drs. W. F. Libby 
and J. R. Arnold (of the Institute for 
Nuclear Studies at the University of 
Chicago) in cooperation with Dr. W. A. 
Ritchie, state archeologist, showed by 
this method that Indians lived in New 
York State as early as about 5,000 
years ago. (Previous archeological es- 
timates were that the first Indians ap- 
peared in New York State 2,000 years 
ago). 

At the October meeting of the Na- 
tional Academy of Sciences in Schenec- 
tady, Dr. Libby presented data showing 
that the Ice Age was at its height in 
the Midwest 12,000 years ago—and not 
20,000 years ago as seemed likely from 
geological studies. 





1See Willard F. Libby, “The Radiocarbon 
Story,”’ Bulletin, IV (September 1948), 263-66. 


RADIATION INSTRUMENTS 


The extent of the development of the 
private radiation instrument industry 
was disclosed by the AEC in its second 
annual Radiation Instrument Cata- 
logue, published in October. It lists 543 
commercially available items, which are 
expected to have a gross yearly sale of 
about $8 million. There are now 180 
different types of detection instruments 
and accessories; as against 102 in 1949 
and 19 in 1947. There are now 84 com- 
panies in the field, compared to 67 in 
1949 and 9 in 1947. The catalogue de- 
scribes each item in detail and illus- 
trates almost all of them by either a 
photograph or drawing. It is on sale 
for $2.00 by the Office of Technical 
Services, U. S. Department of Com- 
merce. 


QUOTES 


Gordon Dean, Chairman of the AEC, 
on Best Use of Scientific Manpower. 
(October 2 speech at University of 
Michigan) 

“Times of emergency require that 
special thought be given to making the 
best use of the scientific manpower. 

“Industry, education, and the armed 
services, need to insure that the supply 
of scientists reaches as far as possible 
in the same way that they would con- 
serve any other valuable and scarce re- 
source.... One of the contributions of 
scientists in wartime, as in peacetime, 
is the carrying on of basic research. 
Nowadays the lag between discovery 
and use of knowledge has all but dis- 
appeared.... The thing we must not 
forget in the pressures of the hour is 
that this country’s need to be strong 
ten or twenty years from now may be 
just as great as the need one or two or 
three years from now.” 


On the Size of the AEC Plant 


(October 6 speech to California State 
Bar Association) 

“On January 1 of this year, there had 
been invested in the physical plant of 
the atomic energy program more than 
two billion dollars. The total land area 
comprises some 2,400 square miles, with 
individual parcels ranging from an of- 
fice of 300 square feet in Boston to the 
40,000 acres at Hanford. Of the two 
billion dollars, the Manhattan Engi- 
neering District, which preceded the 
AEC, accounts for about $1,350,000,- 
000. Under present and projected pro- 
grams capital investment in plant and 
facilities will be increased. 
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Stewart Alsop, Washington colum- 
nist, on Soviet Bomb Stockpile. 
(Chicago Sun Times, October 14) 


“It is now possible to give the current 
accepted intelligence estimates of So- 
viet atomic bomb production.... they 
are advanced with considerable confi- 
dence and are accepted as a basis for 
American strategic planning. Russia 
will have 22 bombs by the end of this 
year. This figure is considered wholly 
reliable. So is the estimate of current 
Soviet atomic production—about two 
bombs a menth. It also is believed con- 
fidently that this production rate will 
not be substantially increased during 
1951. This would give a total Soviet 
stockpile of 46 bombs by January 1, 
1952. 

The Russians are, however, construct- 
ing a great new atomic production 
plant in the Urals. It is expected that 
it will come into production at about 
the beginning of 1952. It is believed 
that this new plant should step up the 
Soviet atomic bomb production rate to 
between five and seven bombs a month. 
At this rate, by the end of 1955, the 
stockpile is expected to total approxi- 
mately 300 bombs. It is believed that 
this may be the upper limit of Soviet 
atomic production potential, given 
known uranium resources within the 
Kremlin’s control.” 


McCARTHY'S NEW ACCUSATIONS 


Senator Joseph McCarthy, in a state- 
ment published in the Congressional 
Record on October 20, charged that the 
scientific profession was the victim of 
communist infiltration. “This real 
threat to the nation’s security is a 
matter which has either been ignored 
by the Atomic Energy Commission or 
treated far too lightly by this vital 
administrative agency of the govern- 
ment.” 

McCarthy claimed that at least 500, 
among the 50,000 scientists whose biog- 
raphies appear in American Men of 
Science, have been “openly affiliated 
with the communist movement through 
its deceitful and seditious front or- 
ganizations.” He asserted that the Fed- 
eration of American Scientists was 
“heavily infiltrated with communist fel- 
low-travellers” and that “the largest 
scientific body in the world, the Amer- 
ican Association for the Advancement 
of Science (AAAS) was being dom- 
inated by a clique of fellow-travellers.” 
In the course of his accusations, the 
Senator named seven scientists whom 
he alleged had affiliations with com- 
munist front organizations. 

McCarthy’s charges were immediate- 
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ly severely denounced. Gordon Dean, 
Chairman of the Atomic Energy Com- 
mission said: 

“Since the Atomic Energy Commis- 
sion assumed office on January 1, 1947, 
no person employed by the Commission 
or its contractors nor any of the Com- 
mission’s consultants or advisers has 
ever been arrested or indicted, much 
less convicted, of any act of disloyalty. 
It is deplorable that statements of the 
type made by Senator McCarthy tend 
to undermine confidence in the atomic 
energy program in defiance of the facts 
of a security record which speaks for 
itself.” 

Dr. Howard Meyerhoff, administra- 
tive secretary of the AAAS called the 
charges “utterly irresponsible.” 

Dr. Clifford Grobstein, of the Fed- 
eration of American Scientists, labeled 
them “fantastic nonsense.” 

Among the seven scientists cited 
by McCarthy. as being members of 
communist front organizations was Dr. 
Harold C. Urey, one of America’s fore- 
most atomic scientists, who was award- 
ed the Nobel Prize for the discovery 
of heavy water. Dr. Urey told re- 
porters: 

“As usual, Senator McCarthy doesn’t 
know his facts. Up to the end of the 
war, I worked on the atomic bomb. 
Since 1945, I have had nothing to do 
with secret work or the AEC. One 
very good reason I haven’t is that 
there are too many ignorant politicians 
of the McCarthy kind who hide be- 
hind immunity to abuse and slander 
those engaged in secret research. Long 
ago I decided life was too short to 
spend one’s time defending himself 
and at the same time trying to do 
scientific research.” 

Dr. Kirtley Mather, president-elect 
of the AAAS, who was attacked by 
McCarthy as having been “affiliated 
with upwards of forty communist-front 
organizations,” stated: “The first thing 
is that I am not in the employ of the 
Atomic Energy Commission nor any 
other governmental agency in connec- 
tion with the development of the atomic 
bomb or any other project under se- 
curity regulations. Consequently, on 
that score, Senator McCarthy and the 
entire country may rest at ease. Sen- 
ator McCarthy’s allegations and irre- 
sponsible charges have been so com- 
pletely discredited that I cannot see 
how anyone would pay any attention to 
any further statements that he might 
make. His charges concerning me are 
just as false as previous charges hurled 
at other people.” 

Dr. Linus Pauling, professor of 
Chemistry at the California Institute 
of Technology, and past president of 





the American Chemical Society, anoth- 
er eminent scientist who was viciously 
attacked, told reporters that he had 
never received any classified informa- 
tion of any sort on atomic energy. 

McCarthy also accused Mr. Philip 
Morrison of Cornell University of affi- 
liation with subversive organizations 
and cited his favorable review of Pro- 
fessor Blackett’s book, Fear, War, and 
the Bomb, in the Bulletin (February 
1949) as evidence of “pro-Soviet lean- 
ings.” Dr. Morrison replied “I belong 
to no subversive organizations and I 
maintain my right to write, speak, and 
act independently and publicly, what- 
ever Senator McCarthy thinks. 

The remaining three scientists who 
were named: Edward Condon, director 
of the U.S. Bureau of Standards, Wil- 
liam A. Higinbotham, chairman of the 
FAS and a member of the staff of 
Brookhaven National Laboratory, and 
Dr. Lyle Borst, also of Brookhaven, 
chose to ignore the Senator’s polemics. 


Uranium Procurement 
(Continued from page 349) 


ces, the Commission feels that most 
domestic ores will require special price 
schedules. This is owing to the fact 
that only in the case of the carnotite 
deposits where there is a considerable 
background of experience, can general 
commitments be made. The Commis- 
sion is prepared in the case of new 
sources of ores containing at least 
0.2 per cent U 308, to negotiate special 
contracts in individual cases. Ore- 
buying schedules for crude ore not cov- 
ered in Circular No. 1 (high-grade 
ores) or No. 5 (Colorado Plateau) will 
be established for each mill. These 
schedules will be based on the prices 
set forth in Circular No. 5. In addi- 
tion to a price guaranteed for eight 
years, the government will make haul- 
age allowances and payments for other 
valuable mineral constituents which may 
be present. The government is willing 
to pay nearly as much for the ura- 
nium content in low-grade ore as for 
that in high-grade ore, since this will 
encourage the mining of low-grade de- 
posits such as those at Marysvale, 
Utah, where some 10,000 tons of 0.3 
per cent U 308 ore have been stockpiled. 

As long as the government remains 
the sole purchaser of uranium, no free 
market can, of course, exist. Under 
these circumstances the government 
recognizes the “necessity for adequate 
guarantees both as to price and the 
period of purchase, if industry is to 
finance and operate uranium mines and 
plants. —J. J. Katz 














oth- 
isly 
had 
ma- 


‘ilip 


ions 
- ro- 
and 
ary 
an- 
ong 
d I 
and 
hat- 


who 
ctor 
V il- 
the 

of 
and 
yen, 
‘ies. 


10st 
rice 
fact 
tite 
able 
2ral 
nis- 
new 
2ast 
cial 
)re- 
‘OV- 
ade 
will 
lese 
ices 
idi- 
ght 
2ul- 
her 
nay 
ing 
ira- 
for 
will 
de- 
ale, 


led. 
ins 


der 
ent 
ate 
the 

to 
and 
ATZ 














Keep Up with the 


Latest Developments 





in Atomic Energy... 





COMING IN FUTURE ISSUES: 


Foreign Policy Today . . .... =.=. =. +... . Erich Kahler 
Promises and Facts in Korea and China . . . . . Clyde Mitchell 
The U.S., the U.N., and Far Eastern Agriculture . . Henry Wallace 
Loyalty and Intellectual Life . . . . . . . . Edward A. Shils 


The Role of the Scientist in Public Affairs 
A Symposium 





Join the many alert citizens who monthly turn to the BULLETIN 
OF THE ATOMIC SCIENTISTS for accurate, current, thought-pro- 
voking commentary on the most significant international issue of our 


times. jeeueeeeneseeesaesaeeees eeecece “rr rrtrrrerreeteetoeteee ee) 


: 
s * tm . r 

: Bulletin of The Atomic Scientists ; 

: 53 West Jackson Blvd., Chicago 4, Illinois 

: Please enter my subscription to the BULLETIN for 1 year at $5.00 : 

S f 5 s My check or money order is enclosed. : 
u SCrL @: ‘ 
DMs base ose be.00 660d sabdneed Sons eseceneedaddeneceseseencess : 

ba ' 

VI / 65. sx ee ache ca bak eee ease een ennteneees : 

' é + 

OW. Mand ekbkie sth ddinine bad Eee Ee : 

: (C0 Please send me information about special rates for group subscriptions for schools, colleges : 

5 and educational organizations to be sent to one address. : 

TTT TTT TT TTTTTTTT TTT TTT eeeece seeeaece eee ea eteeaeaae ecesesen 











Cheistmas (Sift 





Order Form 





CHRISTMAS GIFT RATES 


Bulletin of The Atomic Scientists 


One | year gift subscription 


Each additional subscription 


Bulletin of the Atomic Scientists 


53 W. Jackson Blvd., Chicago 4, Illinois 
Gentlemen: 


Please send THE BULLETIN OF THE ATOMIC SCIENTISTS for one year as 
my gift to 


Name Name 








Address. Address. 








Please Send Check 


City Zone City. Zone 





Gift card to read from Gift card to read from 











or Money Order 


Neme Name 








Address. Address 








with Your List 





City. Zone. City Zone. 








Gift card to read from. Gift card to read from 








Sent By 
Street . 


City ..... 








